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THE EFFECT OF DIPHTHERIA ON THE 
CARDIOVASCULAR SYSTEM 


I. THE HEART IN FAUCIAL DIPHTHERIA * 


H. M. MARVIN, M.D. 


NEW HAVEN, CONN. 


INTRODUCTION 


Failure of the circulation has long been recognized as a serious, 
and often disastrous, development in the course of diphtheria, but at 
the present time there is no complete agreement as to its cause. The 
various theories which have been proposed, accepted for a time, and 
then discarded, have been reviewed in some detail in the comprehensive 
paper of Warthin.t. The absence of agreement on the subject is well 
reflected in the enormous amount of work which has been done—work 
which has had for its object the demonstration of some one lesion or 
functional alteration which could explain the entire clinical picture. 
From 1880 until 1910, numerous attempts were made to correlate the 
necropsy findings in the heart with the clinical course of the disease, 
and many observations were made on the circulation in experimental 
animals after the injection of diphtheria toxin or living cultures of the 
bacilli. From 1910 until the present time, instrumental methods of 
registration of the heart beat have been employed to a certain extent, 
chiefly the polygraphic method, and various irregularities have been 
demonstrated during the acute phase of the disease and in the earlier 
weeks of convalescence. A moderate number of fatal cases have been 
studied in this manner, with subsequent microscopic study of the heart 
muscle and conduction system; these observations will be summarized 
later and their significance discussed. 

That there is a profound change in the circulation during the course 
of many severe cases of diphtheria has never been questioned; that 
this change is to be attributed to the action of the toxin elaborated by 
the diphtheria bacilli has been made abundantly clear by years of experi- 


* Received for publication, Feb. 17, 1925. 

*From the Department of Internal Medicine, Yale University School of 
Medicine, and the New Haven Hospital. 

1. Warthin, A. S.: The Myocardial Lesions of Diphtheria, J. Infect. Dis. 35: 
32 (July) 1924. 
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ment and observation. But observers have been unable to agree on the 
location of the lesion which leads to circulatory failure; some regard 
it as being in the nervous system, others in the heart itself, and still 
others in the blood vessels. At the present time, the prevailing opinions 
with regard to the question can probably be stated as follows: 1. That 
degeneration of the vagus nerves occurs, leading to the syndrome long 
known as “cardiac paralysis,’ which includes vomiting, precordial or 
epigastric pain, changes in the rate and rhythm of the heart, syncope, 
and in some cases sudden death. 2. That there is a specific action of 
the diphtheria toxin on the conduction system of the heart, with con- 
sequent disturbances of rate and rhythm which may lead to death. 
3. That there is a true toxic parenchymatous myocarditis as the funda- 
mental and essential lesion. 4. That there is a primary failure of the 
peripheral circulation with secondary involvement of the heart, the 
peripheral disturbance being referred to paralysis of the vasomotor 
center in the medulla, to paralysis of the peripheral vasomotor nerves, 
or to direct action of the toxin on the vessel walls. The secondary effect 
on the heart is attributed to a deficient circulation in the coronary 


arteries, dependent on the lowered aortic pressure which follows periph- 


eral vascular dilatation. 

A brief discussion of these views and of the evidence on which 
each of them rests will perhaps define more clearly the problem of 
circulatory failure as it stands today in diphtheria. 


REVIEW OF THE LITERATURE 

1. There seems to be little doubt that degeneration of the vagus 
nerves may occur in diphtheria ; the studies of Hibbard,? Thomas,* Coun- 
cilman, Mallory and Pearce,* Mallory ° and others appeared to indicate 
that the vagi were degenerated in all fatal cases, and it is not sur- 
prising that the nerve lesions were regarded as the cause of circulatory 
failure. That such lesions may be of little importance from the stand- 
point of circulatory efficiency, however, is suggested by the following 
considerations. If vagal degeneration is to be considered responsible. 
for the clinical picture, it is clear, as Howland * pointed out many years 
ago, that such degeneration should be present in all patients with the 


2. Hibbard, C. M.: Heart Complications in Diphtheria, Boston M. & S. J. 
138:73, 1898. 

3. Thomas, J. J.: Acute Degenerations of the Nervous System in Diph- 
theria, Boston M. & S. J. 138:76, 97, 123, 1898. 

4. Councilman, W. T.; Mallory, F. B., and Pearce, R. M.: A Study of the 
Bacteriology and Pathology of 220 Fatal Cases of Diphtheria, Boston, 1901. 

5. Mallory, F. B.: Section on the Pathology of Diphtheria, in the Bac- 
teriology of Diphtheria, Cambridge, Nuttall and Graham-Smith, 1913. 

6. Howland, J.: Circulatory Disturbances in Diphtheria, J. A. M. A. 51: 
2121 (Oct. 19) 1908. 
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syndrome of “cardiac paralysis,” and absent in all others. Yet the 
authors before mentioned found degeneration of the vagi in all cases, 
without regard to the severity of the infection or the symptoms of 
the disease ; in some of their patients, indeed, the diphtheria was appar- 
ently not the cause of death, which was due to a superimposed infection, 
such as scarlet fever. Thomas,* moreover, demonstrated extensive 
changes in the vagi in one case of pneumonia in an infant who had 
shown none of the features of “cardiac paralysis.” Furthermore, it is 
to be observed that several more recent investigators have not suc- 
ceeded in demonstrating changes in the vagus nerves in fatal cases 
of diphtheria, even in those patients who presented clear evidence of 
circulatory failure. Fleming and Kennedy‘ found the vagi normal in 
one patient in whom there had been unquestionable evidence of cardiac 
involvement, and Fette,* in a study of ten fatal cases, could find vagal 
changes in none. The present paper reports one further case with 
clear proof of circulatory damage in which the vagus nerves were 
normal. Finally, it seems clear that changes in the vagus nerves, 
however extensive, could scarcely explain the widespread lesions in the 
myocardium which will be discussed later. 

For these reasons, critical opinion has ceased to be satisfied with 
the assumption of vagal degeneration as the important cause of cir- 
culatory failure, and the majority of observers apparently agree with 
Holt and Howland ® that “the evidence is by no means conclusive that 
it (pneumogastric degeneration) is the true explanation of the clinical 
picture, which is a familiar one.” Schick,’® while realizing the diffi- 
culty of harmonizing the conflicting views and discordant results of 
various observers, nevertheless feels that the theory of vagal degenera- 
tion has “found many opponents and few supporters.”’ Ker,’ however, 
lends the weight of his authority to the support of that theory, while 
Park and his collaborators ** make the sweeping statement that “sudden 
death is believed to be due chiefly to disintegration of the vagus.” 

Concerning the occurrence and importance of degenerative changes 
in the vagus nerves, a final and satisfactory statement probably cannot 
be made at present. That such changes may occur in some cases of 


7. Fleming, G. B., and Kennedy, A. M.: A Case of Complete Heart-Block 
in Diphtheria, Heart 2:77, 1910. 

8. Fette: Quoted by Leede, W.: Ztschr. f. Kinderh, 8:88, 1913. 

9. Holt, L. E., and Howland, J.: Diseases of Infancy and Childhood, Ed. 8, 
New York, D. Appleton & Company, 1923, p. 995. 

10. Schick, B.: Article on Diphtheria in “Handbuch der Kinderheilkunde,” 
Pfaundler and Schlossmann, Ed. 3, Leipzig, F. C. W. Vogel, 1923, p. 37. 

11. Ker, C. B.: Infectious Diseases, Ed. 2, London, Oxford University Press, 
1920, p. 399. 

12. Park, W. H.; Dickson, A. J., and Thomson, C. A.: Nelson’s Loose Leaf 
Medicine 1:567, 1924. 
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diphtheria need not be questioned, but their importance from the stand- 
point of circulatory changes must be regarded as highly questionable; 
they are probably never the sole or most important cause of circulatory 
failure. 

2. The affinity of diphtheria toxin for highly specialized tissue has 
been recognized ever since the disease was established as a clinical 
entity; the frequency of postdiphtheritic paralyses bears direct and 
tragic testimony to the ability of the toxin to damage nerve structures 
With the discovery of the highly specialized tissue in the heart which 
composes the conduction system as we know it today, it seemed probable 
that many of the observed changes in the heart’s rate and rhythm might 
be due to a specific toxic involvement of that system. An answer to 
the problem thus presented was sought in careful microscopic studies 
of the conduction system in patients who had died of diphtheria, and a 
considerable body of evidence has been accumulated, only a portion 
of which will be reviewed. 


Amenomiya ** examined the hearts of twelve patients, finding evi- 


dence of widespread myocardial changes in all, and lesions of the con- 
duction system in nine; he felt that there was no evidence of a special 
affinity of the toxin for the conducting fibers. Low,’* in the postmortem 
study of seventy-four patients, found that the changes in the myocardium 
and in the conduction system were not always of the same intensity 
and were not parallel. Fleming and Kennedy’ found well-marked 
inflammatory changes in the conduction system and in the auricular 
and ventricular myocardium in a case of complete heart block. In 
four patients who had died suddenly, Heilhecker ** examined the con- 
duction system at necropsy and could find no changes in two of them; 
the remaining two showed lesions of the auriculoventricular bundle, 
which were not, however, as intense as the myocardial lesions. An inter- 
esting case was reported by Price and Mackenzie ** whose patient showed 
clinical evidence of heart block, with polygraphic tracings suggestive 
of auricular fibrillation and complete auriculoventricular heart block. 
At necropsy, the sino-auricular node, auriculoventricular node and 
bundle were found to be normal, while the auricular and ventricular 
myocardium showed marked degeneration and cellular infiltration. After 


13. Amenomiya, R.: Ueber das Atrioventrikularbundel des Herzen bei 
Diphtherie, Virchows Arch. f. path. Anat. 202: 107, 1910. 

14. Low, J.: Beitrage zur Pathologie des Reizleitungssystems, Beitr. z 
path. Anat. u z. allg. Path. 49:1, 1910. 

15. Heilhecker, W.: Zur Pathologie des Hisschen Atrioventrikularbindels 
bei dem Adam-Stockesschen Symptomkomplex und bei Diphtherie, Frankfurt. 
Ztschr. £. Pathol. 8:319, 1911. 

16. Price. F. W.. and Mackenzie, 1.: Auricular Fibrillation and Heart Block 
in Diphtheria, Heart 3:233, 1911-1912. 
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painstaking study of the hearts from fifteen patients, Tanaka ** con- 
cluded that the toxin caused primary damage of the myocardium, with 
or without demonstrable changes in the conduction system, which showed 
a certain independence with regard to pathologic alterations. Rohmer ** 
also felt that there was a certain independence of the two tissues, and 
that myocarditis might occur without any involvement of the conduction 
system which could be demonstrated by electrocardiograms or micro- 
scopic examination. In the examination of three patients, Hume ’® 
found pronounced changes in the myocardium, but the only portion 
of the conduction system which was abnormal was the sino-auricular 
node. In eight patients who had shown signs of heart failure during 
life, Berblinger *° found extensive lesions in the conduction system 
and in the myocardium. Hume and Clegg ** studied the hearts of four 
patients who had shown similar clinical findings; enormous amounts 
of fat were found in the ventricular muscle, with no changes in the 
conduction system except increased vascularity. Schwensen,”* after 
postmortem study of four cases, felt that there was the same degree 
of change in the conduction system and in the surrounding myocardium ; 
Warthin' also failed to find evidence of special involvement of the 
conducting fibers. 


It is impossible to review the mass of evidence obtained by the | 


preceding authors and still believe that the toxin of diphtheria possesses 
a selective affinity for the conduction system of the heart. It is appar- 
ent, on the contrary, that the toxin affects the heart as a whole, 
involving the conducting fibers in many fatal cases, but that it is 
possible to have a fatal myocarditis without demonstrable lesions in 
the conduction system. There appears to be no recorded instance of 
diphtheritic involvement of the conduction system without simultaneous 
involvement of the myocardium. 

3. The occurrence of myocarditis in diphtheria can no longer be 
regarded as a controversial question; it has been too firmly established 
through careful postmortem examinations to permit any real doubt 
on the subject. Since the beginning of the present century, some 


17. Tanaka, T.: Ueber die Veranderungen der Herzmuskulatur, vor allem 
des Atrioventrikularbiindels bei Diphtherie; zugleich ein Beitrag zur Frage der 
Selbstandigkeit des Bindels, Virchows Arch. f. path. Anat. 207:115, 1912. 

18. Rohmer, P.: Elektrocardiographische und anatomische Untersuchungen 
aber den Diphthericherztod und dessen Besiehungen zur Reizleitungssystem, 
Ztschr. f. exper. Path. u. Therap. 11:426, 1912. 

19. Hume, W. E.: A Polygraphic Study of Four Cases of Diphtheria, with 
Pathologic Examination of Three Cases, Heart §:25, 1913-1914. 

20. Berblinger: Minchen. med. Wchnschr. 60:50, 1913. 

21. Hume, W. E., and Clegg, S. J.: A Clinical and Pathological Study of 
the Heart in Diphtheria, Quart. J. Med. 8:1, 1914. 

22. Schwensen, C.: The Heart Rhythm in Diphtheria, J]. Infect. Dis. 30:279 
(March) 1922. 
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hundreds of necropsies have been reported by many observers, and 
their reports are so closely similar as to be absolutely convincing. 
The literature on this phase of the subject has been recently reviewed 
by Warthin,* whose references will be found to include practically all 
of the important work. It should be pointed out in this connection 
that pathologic changes in the heart are not to be expected in all fatal 
cases, but only in those patients whose clinical course or graphic 
records have indicated cardiac involvement or circulatory failure ; many 
diphtheria patients die of bronchopneumonia, diaphragmatic paralysis, 
suffocation following laryngeal closure, or a superimposed infection 
such as scarlet fever, and the absence of myocardial lesions in such 
cases in no way invalidates the foregoing statements. A review of 
the reported cases in which graphic records were secured during life 
has failed to reveal a single patient dying with evidence of¢ cardiac 
involvement who did not show definite pathologic changes in the myo- 
cardium. The number of such cases is not large; it is made up 
chiefly of those reported by Fleming and Kennedy,’ Price and Mac- 
kenzie,2® Rohmer,'® Hecht,” Hume,'® Hume and Clegg,”* Aviragnet, 
Lutembacher and Le Soudier,?* Schwensen,?2, and Marvin and 
Buckley *°; their findings with regard to myocardial changes are in 
complete accord. Whether the changes in the heart are chiefly paren- 
chymatous, interstitial or perivascular, and whether they are purely 
degenerative or consist of cellular or fatty infiltration, are questions 
which need not detain us; for the present, it is sufficient to determine 
if there are pathologic alterations in the myocardium which are in 
keeping with clinical evidence. That such changes are to be found in 
a high percentage of patients who give clinical evidence of circulatory 
disturbances, if not indeed in all, is shown clearly by the work of the 
last quarter of a century. The overwhelming weight of evidence is 
in favor of a “toxic parenchymatous hyaline degeneration or necrosis, 
associated frequently with fatty degenerative infiltration, and less fre- 
quently with cloudy swelling or a simple necrosis” (Warthin) as the 
essential pathologic change in the heart. 

4. The hypothesis of a primary failure of the peripheral circulation © 
is one which requires more detailed consideration, as it appears to 
have gained increasing support from careful observers within recent 
years. It is interesting to find that this hypothesis was advanced 
in different forms by three writers in the year 1899. Subsequent 


23. Hecht, A. F.: Der Mechanismus der Herzaktion im Kindesalter, Ergebn. 
d. inn. Med. u. Kinderh, 11: 324, 1913. 

24. Aviragnet, E. C.; Lutembacher, R., and Le Soudier: Le cceur dans la 
diphtérie, Arch. d. mal. du coeur 11:241 (June) 1918. 

25. Marvin, H. M., and Buckley, R. C.: Complete Heart-Block in Diphtheria, 
Heart 11:309 (Dec. 29) 1924. 
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workers have given credit almost exclusively to Romberg, Passler, 
Bruhns and Muller,” although the conclusions of Rolly 7* were more 
nearly in accord with later work. The third proponent of the theory 
was Brodie,** whose work attracted little attention and has not been 
confirmed by others. His paper is so lacking in details, and his con- 
clusion so directly opposed by clinical evidence, that his work will not 
be discussed at this point. The methods employed by the German 
investigators, however, should be understood in order that their results 
may be properly evaluated. 


METHODS OF EXPERIMENT 


Rolly performed his experiments on rabbits, injecting diphtheria 
toxin subcutaneously and observing the carotid blood pressure con- 
tinuously after the stage of intoxication had appeared. He found that 
in all cases there were no symptoms for about twenty-four hours, after 
which time a sudden fall in blood pressure occurred which led to death 
in about a half hour. Even if the heart were removed from nervous 
influences by making a heart-lung preparation (method of Hering) 
after the injection of toxin, but before the blood pressure had begun 
to fall, the same sequence of events was noted. The direct injection 
of large doses of diphtheria toxin into a heart-lung preparation, or 
the transfusion of agonal diphtheria blood, never had an immediate 
effect; a period of latency of many hours always intervened. The 
isolated heart was found to stop at the expected moment after injection 
of toxin, even though it were perfused with normal blood as soon as 
signs of failure had appeared, or even sooner. Rolly felt that his 
results indicated a dual action of the toxin: a direct paralysis of the 
vasomotor center in the medulla, and a direct effect on the heart 
muscle which was entirely independent of the central nervous factor. 

The studies of Romberg and his collaborators ** were also made 
on rabbits, but they employed subcutaneous injections of living diph- 
theria bacilli. Their observations were of the carotid blood pressure 
at various stages of the infection, and the effect on it of: (a) abdom- 
inal massage, which increases the work of the heart by supplying it 
with a greater volume of blood; (b) compression of the aorta above 
the diaphragm, which increases the work of the heart enormously ; 
(c) faradization of the nasal mucosa, which causes reflex vasoconstric- 
tion, and (d) short periods of asphyxia, which normally cause vaso- 


26. Romberg, Passler, Bruhns and Muller: Untersuchungen iiber die 
allgemeine Pathologie und Therapie der Kreislaufstorung bei acuten Infections- 
krankheiten, Deutsch. Arch. f. klin. Med. 64:652, 1899. 

27. Rolly, F.: Ueber die Wirkung des Diphtheriegiftes auf das Herz, 
Arch. f. exper. Path. u. Pharmakol. 42:283, 1899. 

28. Brodie, T. G.: The Physiological Action of Diphtheria Toxin, Brit. 
M. J. 2:1282, 1899. 
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constriction. Their experiments were designed to determine whether 
the fall in blood pressure which was known to occur in experimental 
intoxication depended on weakness of the heart muscle or paralysis of 
the vasoconstrictor mechanism. If mechanical factors, such as abdomi- 
nal massage and compression of the aorta, should prove effective in 
causing a rise in blood pressure, while nerve stimulation (nasal fara- 
dization and asphyxiation) should prove ineffective, the results would 
indicate a functionally capable heart and a paralysis of the vasomotor 
mechanism. To determine whether the central or peripheral vasomotor 
system was at fault, they employed injections of barium chlorid, which 
causes constriction of blood vessels by local action on their walls. 

They found, briefly, that the blood pressure and the responses to 
all their procedures remained normal throughout the early stage of 
the infection. When signs of collapse began to appear, the blood 
pressure fell; sensory irritation still caused a rise, but much less than 
formerly; asphyxia also provoked a rise in pressure, though not so 
great as before; while abdominal massage was followed by a normal 
response. In complete collapse, the blood pressure was extremely low 
and no reflex rise could be obtained, but abdominal massage gave an 
immediate elevation. With regard to the reaction to compression of the 
aorta, a distinct loss of cardiac strength in the poisoned animals was 
evident. Necropsy revealed myocardial degeneration in some of the 
animals, but this evidence of direct impairment of the heart was regarded 
by the observers as of minor importance, and death was ascribed in all 
instances to paralysis of the vasomotor mechanism. Injections of barium 
chlorid apparently showed that this was due to a central, rather than to a 
peripheral, action of the toxin. 

They concluded from their observations that death in the early stage 
of the infection was due to paralysis of the vasomotor center in the 
medulla, and that the heart remained undamaged except secondarily, 
as a result of insufficient blood supply. They also felt that their results 
in rabbits could be applied to the disease in human beings, and that 
death in the early days of diphtheria should be ascribed to vasomotor 
failure. 

The work of Romberg and his associates was vigorously challenged 
by von Stejskal,”” who felt that there was simultaneous damage to 
heart and vasomotor center which could be demonstrated by more 
elaborate methods than those employed by the previous investigators. 
Hischallenge was accepted, and in 1903, Passler and Rolly * published 


29. Stejskal, K. R.: Kritisch-experimentelle Untersuchungen iiber den 
Herztod in Folge von Diphtherietoxin, Ztschr. f. klin. Med. 44:367, 1902. 

30. Passler and Rolly: Experimentelle Untersuchungen iiber Kreislauf- 
storungen bei acuten Infectionskrankheiten, Deutsch. Arch. f. klin. Med. 77: 
96, 1903. 
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a long and detailed report of extensive experiments in which the 
methods suggested by von Stejskal had been used. As a result of this 
later work, they agreed that there was damage to the heart as well 
as to the vasomotor system, but maintained that the latter was the 
more important. 

For ten years, clinical opinion seemed to be divided with regard 
to the relative importance of direct myocardial injury and paralysis 
of the vasomotor mechanism. In 1914, two further reports of investi- 
gations by different observers appeared. MacCallum ** performed a 
series of ingenious experiments, designed to test the theory of vaso- 
motor failure, basing his observations and conclusions on the following 
reasoning : if the theory of the German school is correct, death of the 
heart is due to an impaired coronary circulation which is, in turn, 
dependent on a lowered aortic pressure; therefore, an increase in the 
coronary flow brought about by an increase in the aortic pressure should 
prevent or postpone death of the heart. He injected diphtheria toxin 
intravenously in dogs, the dosage being such that the animals were on 
the verge of death in from twelve to sixteen hours. When they were 
seriously ill and the carotid pressure had fallen well below normal, the 
thorax was opened, the aorta severed at the arch, and a cannula intro- 
duced into the cardiac portion of the vessel. Attached to this cannula 
was a rubber tube ending in a curved glass outlet, from which the 
blood fell into a cistern and was conveyed to the distal end of the 
severed aorta through a second length of rubber tubing. By raising 
or lowering the outlet of the first tube, the aortic pressure could be 
maintained at any desired height. 

His results were most interesting. He found that hearts which 
were obviously failing at the time of operation continued to beat for 
several hours after the artificial aortic circuit had been established, 
while control animals, injected with toxin at the same time, but not 
operated on, died very shortly. In one animal (Dog 15), the heart 
beat irregularly after the establishment of the artificial circuit, and 
was thought to have been directly damaged by the toxin. In a second 
series of experiments, dogs were given toxin and allowed to die, or 
killed with ether when death was imminent. The hearts were then 
removed and perfused with Ringer’s solution; they continued to beat 
for several hours, although several of them exhibited fibrillation, heart 
block or feeble and irregular beating (Dogs 21, 22 and 26). Mac- 
Callum states that: 


There is no comparison between the perfused normal hearts and the 
diphtheria hearts, all of which are feeble and apt to go into fibrillation. 


31. MacCallum, W. G.: The Mechanism of the Circulatory Failure in 
Diphtheria, Am. J. M. Sc. 147:37, 1914. 
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Nevertheless, it is clear that they continue to beat for several hours after 
they have shown every sign of failure in the body of the dying animal, if only 
the pressure of the nutritive fluid be maintained in the coronary arteries. 


He concludes from his experiments that the death which occurs 
in the height of an attack of diphtheria: 


Is not exclusively the result of direct injury to the heart, although that 
may play some part in the process. 


Later in the same year, Porter and Pratt ** investigated the problem 
of circulatory failure in rabbits. They found that death occurred in 
these animals on an average of fifty hours after the injection of a fixed 
amount of diphtheria toxin. Ten animals were then investigated approxi- 
mately thirty-nine hours after injection, or eleven hours before death 
might be expected ; the changes in blood pressure which followed nerve 
stimulation were found to be entirely normal. One rabbit was allowed 
to die after the injection of toxin; the circulation was then resuscitated 
and artificial respiration established. When the carotid pressure had 
risen to 80 mm. of mercury, stimulation of the depressor nerve resulted 
in a normal fall of blood pressure. These authors felt justified in say- 
ing that “the experimental evidence proves that the vasomotor centre 
is not impaired in fatal diphtheria intoxication.” 

These two directly contradictory reports serve to illustrate the con- 
fusion which has sometimes followed the experimental investigations 
of this subject. The methods and results of MacCallum need not be 
questioned ; it is pertinent to point out, however, that his results can 
scarcely be applied to human diphtheria. He used toxin in abnormally 
large amounts, causing death of the animals within a period far 
shorter than ever recorded in the clinical disease and even in that short 
space of time there was evidence that some of the hearts were damaged 
directly. He does not mention the necropsy findings of the hearts, 
which would doubtless have given valuable information. His work 
points to a vasomotor element in the death of animals overwhelmed by 
toxin, but it does not necessarily indicate such a factor in the clinical 
disease. The results of Porter and Pratt, on the other hand, are 
directly contrary to those obtained by many previous observers, and - 
their sweeping conclusion may well be questioned. Their failure to 
secure evidence of vasomotor impairment in experimental animals pos- 
sibly lies in this fact: practically all previous writers on the subject 
had pointed out that vasomotor symptoms make their appearance late 
in the course of the illness and lead to death quickly, in many instances 
within a half-hour. Observations made eleven hours before the average 
time of death cannot be accepted, therefore, as conclusive. 


32. Porter, W. T., and Pratt, J. H.: The State of the Vasomotor Centre in 
Diphtheria Intoxication, Am. J. Physiol. 33:431, 1914. 
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In 1918, Yabe,** on the basis of animal experiments which do not 
seem as conclusive as those of many previous observers, felt that there 
was failure of the central vasomotor mechanism in experimental diph- 
theria intoxication. He failed to secure evidence of direct action on 
the peripheral vasoconstrictors or on the vessels of the heart. 

Experiments and observations other than those detailed in the pre- 
ceding paragraphs have been recorded, but their consideration at this 
point is unnecessary. A brief statement as to the teachings of animal 
experimentation cannot be made because of the discordant views of 
different observers. Practically all of them are agreed, however, that 
following the intravenous injection of diphtheria toxin or the sub- 
cutaneous injection of diphtheria bacilli in experimetnal animals, a 
pronounced fall of blood pressure occurs. This fall of pressure does 
not take place immediately, but only after a latent period of many 
hours, the length of the period of latency depending on the quantity 
of toxin or of bacilli injected. Within a short time—a few minutes to 
several hours—of the commencement of the fall of blood pressure, 
death occurs. If the size of the injection is such that death of the 
animal does not take place for several days, myocardial injury is some- 
times demonstrable. Many observers regard vasomotor paralysis as the 
sole cause of the fall in blood pressure, others feel that myocardial 
damage is largely responsible, while still others consider circulatory 
failure a result of both factors. 


CIRCULATORY INEFFICIENCY 


Apparently the first direct application of the “vasomotor” and “myo- 
cardial” theories to clinical diphtheria was made by Gunson,** who 
stated that patients with diphtheria showed direct evidence of two differ- 
ent types of circulatory inefficiency, and proposed that patients with 
evidence of impairment.of the circulation be divided into “vascular” 
and “cardiac” groups on the basis of clinical characteristics. The fol- 
lowing excerpts from his paper will serve to present his conception : 


In the vascular type, the cardiac rhythm remains normal, and there occurs 
a primary failure of the peripheral circulation, with subsequent embarrassment 
of the cardiac action. The outstanding symptoms are vasomotor, and depend 
upon a disordered function of the nervous control of the peripheral circulation, 
the disorder of the suprarenal gland playing an important part. . . . The 
vascular type of circulatory inefficiency is to be observed in many other infec- 
tions, and has been noted by the writer in cases of dysentery, severe scarlet 
fever, pneumonia (frequently), enteric fever, and infective jaundice. 7 
The cardiac type is invariably preceded by the onset of a marked arrhythmia 
due, as a rule, to frequent premature contractions, with occasional paroxysms 


33. Yabe, S.: Action of Diphtheria Toxin on the Circulation, J. Pharm. & 
Exper. Therap. 19:1 (Feb.) 1922. 

34. Gunson, E. B.: Observations on Circulatory Inefficiency, with Special 
Reference to the Nervous Factor, Lancet 2:670 (Nov. 3) 1917. 
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of regular tachycardia. The degree of circulatory failure may become extreme. 
The presence of a rapid arrhythmia is the important factor, and its persistence 
determines the degree of inefficiency which results. 


In addition, the author mentions that enlargement of the heart and 
liver takes place earlier and to a greater extent in the cardiac than in 
the vascular type. 

It is at once apparent that the chief distinction between the two 
types is based on the regularity or irregularity of the heart; less impor- 
tant distinctions include the earlier and greater enlargement of the heart 
and liver in the cardiac type. Gunson does not explain what the “sub- 
sequent embarrassment of the cardiac action” consists of, nor in what 
way it may be demonstrated; presumably it depends on enfeeblement 
of the coronary circulation which follows the peripheral vascular relaxa- 
tion. His use of the term “cardiac” to designate one of the groups is 
not to be interpreted as indicating that myocardial injury is the essen- 
tial lesion in the patients constituting that group; he states that “clinical 
observations are strongly in favor of the view that the chief factor 
in circulatory inefficiency in diphtheria is disordered action of the con- 
trolling nerve elements and not myocardial deficiency.” 

This classification of Gunson has been tentatively accepted by so 
competent an observer as Ker,** who feels that “a large number of 
cases fall naturally enough into the two groups which he has described.” 
However, despite the superficial attractiveness of the hypothesis and its 
apparent applicability to certain clinical cases, there are several argu- 
ments against its unqualified acceptance. In the first place, it com- 
pletely ignores the existence of myocardial lesions, which have been 
abundantly demonstrated in the last twenty-five years and cannot be 
brushed aside as unimportant. In an earlier paper, Gunson * states 
that: “Many investigations into the condition of the heart muscle and 
conducting tissues in fatal cases of diphtheria, notably those of Tanaka, 
have produced negative results.” Inasmuch as Tanaka ™* found exten- 
sive myocardial changes in fourteen of his fifteen patients, and con- 
sidered that death in the remaining patient had been due to a pulmonary 
condition, it is difficult to understand how his results could be con- 
sidered negative. To say that the heart sometimes fails to show necropsy 
lesions in fatal cases is insufficient; in order to establish the existence 
of a vascular type, it must be shown that myocardial changes are absent 
in patients who have died with clear evidence of circulatory failure. 
In the second place, if there are indeed “vascular” and “cardiac” cases, 
there should be important differences in the blood pressure findings 


35. Ker, C. B.: Infectious Diseases, Ed. 2, London, Oxford University 


Press, 1920, p. 397. 
36. Gunson, E. B.: Cardiac Arrhythmia in Diphtheria, Brit. J. Child. Dis. 11: 


385, 1914. 
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of the two groups; no such observations are mentioned by Gunson, nor 
have any been encountered in a review of the literature on blood pressure 
changes in clinical diphtheria. Finally, cases of the “vascular” type 
should theoretically have. normal electrocardiograms during the period 
before “subsequent embarrassment of the heart” has occurred, but 
McCulloch * states that in his experience, patients who would be classi- 
fied by Gunson as “vascular,” invariably show pronounced changes in 
the electrocardiogram. In the latter part of the present paper will be 
found electrocardiographic evidence bearing on this point. 

The most comprehensive study of the circulatory failure occurring 
in diphtheria is that of Harding,** whose observations were made 
almost exclusively on human beings with the disease. Unfortunately, 
her views cannot be presented fairly in a brief summary. She feels 
that the essential factor underlying the circulatory failure is a deficiency 
in the volume of blood in general circulation—oligemia—which may be 
quantitative, when the blood volume is actually reduced, or distributive, 
when some portion of the blood is withheld from the general circula- 
tion. She believes that in the earlier stages of diphtheria the oligemia 
is chiefly quantitative, and is caused by altered osmotic conditions and 
increased permeability of the vessel walls. Distributive oligemia is 
found in the later stages of the disease, and is thought to be due to 
capillary stasis, vascular relaxation and diminished cardiac output. The 
vascular relaxation is attributed to a direct action of the toxin on the 
vessel wall, an action of the toxin on the central nervous system and 
to exhaustion of the epinephrin output. The diminished cardiac output 
is held to be due to myocardial weakness (toxic myocarditis), a reduced 
venous return to the heart and to the mechanical reduction which accom- 
panies abnormalities of rhythm. The evidence in support of these 
various factors is presented and discussed in her book. 

The foregoing brief review indicates some of the more important 
views on the subject of a primary failure of the peripheral circulation 
in diphtheria. Most of the evidence in favor of such a failure has been 
secured from experiments on animals, and in some instances, as has 
been pointed out, the evidence is not wholly acceptable as applying to 
human beings. It must be admitted that there is a certain amount of 
clinical support for such a belief, but it cannot be regarded as absolutely 
convincing. It seems impossible at the present time to formulate a 
positive conclusion as to the presence or absence of a vasomotor element 
existing independently of myocardial damage in the course of clinical 
diphtheria ; it is hoped that investigations now in progress may throw 
further light on this problem. 


37. McCulloch, H.: Studies on the Effect of Diphtheria on the Heart, Am. J. 
Dis. Child. 20:89 (Aug.) 1920. 

38. Harding, M. E.: The Circulatory Failure of Diphtheria, London, Uni- 
versity of London Press, 1920. 
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A summary of the foregoing pages may be given very briefly, and 
will indicate the present state of the problem of circulatory failure: 
1. Degeneration of the vagus nerves may occur in diphtheria, but is 
of doubtful importance in the etiology of circulatory disturbances. 
2. There is no evidence of a specific affinity of the diphtheria toxin 
for the conduction system of the heart. 3. There is unassailable evi- 
dence of the occurrence of a true toxic myocarditis in many severe 
cases, and probably in all patients who have shown clear signs of cir- 
culatory failure. 4. There may be, in addition to myocarditis or inde- 
pendent of it, a failure of the peripheral circulation which is dependent 
on damage to the central nervous system, peripheral vasomotor mech- 
anism or direct damage to the vessel walls; the evidence on this point 
is not entirely conclusive. 

II. PRESENT INVESTIGATION 

These observations deal with the electrocardiographic and clinical 
study of ninety patients with diphtheria. The investigation was under- 
taken in an attempt to determine whether the routine employment of 
the electrocardiograph would yield helpful information not obtainable 
by clinical means, and especially to determine whether it would place 
the diagnosis of “myocarditis” on a more certain basis. Although it 
has been known for some years that electrocardiograms from patients 


ill with diphtheria would often show profound changes, few studies 
of the circulation in that disease have included routine electrocardio- 
grams. The papers of McCulloch ** and of Smith * are the only com- 
prehensive studies which have been found ; théir results will be discussed 


later. 

It can scarcely be questioned that involvement of the circulatory 
system is the one complication of faucial diphtheria which is most to be 
dreaded; whatever the opinions of various observers concerning the 
character and location of such involvement, they are agreed that failure 
of the circulation is the cause of death in a large number of cases. It 
is probably true that in the absence of circulatory injury any patient, 
however desperately ill, may recover unless he has the hemorrhagic 
form of the disease. The recognition of cardiac or circulatory damage 
becomes, then, a matter of paramount importance, and it is pertinent 
to inquire on what clinical evidence a diagnosis of myocarditis can 
confidently be made. According to Holt and Howland,® “myocarditis is 
present to a greater or less degree in nearly all severe cases. It usually 
causes no distinctive symptoms but can be detected by physical examina- 
tion.” The physical signs indicating its presence are discussed at some 


39. Smith, S. C.: Observations on the Heart in Diphtheria, J. A. M. A. 72: 
765 (Sept. 3) 1921. 
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length. Several authorities believe that there are a few important signs 
indicating myocardial injury; Ker ** thinks that vomiting, abdominal 
pain and syncope are the three dangerous symptoms, while Schick *° 
regards abdominal pain, nausea or vomiting and gallop rhythm as the 
ominous triad. Holst * states that: 

The most reliable signs referable to the myocardium are acute dilatation of 
the heart, when demonstrable, irregularity of the heart’s action, especially 


when the arrhythmia proves to be caused by disturbance in conduction, and 
atlerations in the heart’s rate, tachycardia as well as bradycardia. 


McCulloch ** disagrees with most observers in stating that the symp- 
toms are those of acute heart failure. “Common complaints are more 
or less intense dyspnea, the distress depending largely on the amount of 
dyspnea present, and, at times, precordial pain, cough, or pain referable 
to the liver region.” It should be observed that it was the absence of 
such symptoms in many diphtheria patients that led the German school 
to formulate the theory of vasomotor failure. Smith *® does not discuss 
the symptoms of myocardial injury; he merely states that in high grade 
heart block the patient is apathetic, the extremities cold and there is 
conspicuous pallor. Many writers have mentioned an alteration in the 
character of the heart sounds, especially in the first sound, which 
becomes softer and more valvular in quality, as an important indication 
of cardiac injury. 

It need not be emphasized that any of the before-mentioned signs 
or symptoms may occur in the course of diphtheria without arousing 
suspicion of cardiovascular injury. Vomiting is not infrequent, espe- 
cially if children have been given food which they took with reluctance. 
Abdominal pain is of such varied etiology that alone it cannot be con- 
sidered ominous. Syncope is of more direct importance, but usually 
occurs late and comparatively infrequently. Detection of a change in 
the character of the first heart sound involves a large personal element, 
and competent clinicians are not always agreed as to the presence of such 
a change until it is very marked. Other signs need not be discussed in 
detail ; the essential point is that the clinical diagnosis of myocarditis must 
always depend on the entire group of signs and symptoms and not on 
any one or any two. If most of the before-mentioned signs are present, 
and the patient in addition shows pallor, cyanosis of the face, hepatic 
engorgement, feeble or absent radial pulse, cardiac irregularity and 
cold extremities, the diagnosis is not open to question; it is in doubtful 
cases, where the evidence is not conclusive, that further objective infor- 
mation is needed. There is reason to believe that electrocardiograms 
taken at frequent intervals will often give this additional information. 


40. Holst, P.: Nelson’s Loose Leaf Medicine 4:388, 1924. 
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METHOD OF STUDY 


During the period of these observations, approximately 150 patients 
with diphtheria entered the hospital; only those who were seen by the 
writer and who presented characteristic faucial lesions are included in the 
following analysis. Patients with purely laryngeal or laryngeal and 
nasal involvement, as well as those with positive throat cultures but 
without typical membrane or other convincing clinical evidences, were 
not studied. Laryngeal cases were excluded because circulatory failure 
occurs in such patients with great rarity. From a statistical standpoint 
the figures presented are of no importance, as a number of patients with 
diphtheria who entered the hospital were not made the subject of special 
study with regard to the heart. 

Electrocardiograms were taken as soon after entrance as possible, 
and repeated at intervals which were determined by the clinical evi- 
dences of change in the patient’s condition. As a general rule, trac- 
ings were obtained from severely ill patients much more frequently 
than from the mild cases ; if significant abnormalities appeared, electro- 
cardiograms were taken thereafter at least every day, and usually every 
few hours. In a few instances, patients were so desperately ill at 
the time of entrance to the hospital that only one record could be 
secured before death occurred. The number of electrocardiograms 
obtained from individual patients varied from one to twenty-two, and 
the period of observation from several hours to two months. 

It is necessary to point out that in many cases the changes in the 
records took place with such rapidity and assumed so many bizarre 
forms that it is quite impossible to reproduce all of them. An attempt 
has been made, therefore, merely to reproduce a few of the typical 
portions of the tracings from several patients, in order to indicate 
the extraordinary changes which the heart mechanism suffers in the 
course of diphtheria. The case history of each patient is given, that 
there may be a correlation between the clinical and electrocardiographic 
signs. 

The arrhythmias other than those illustrated may be dismissed 
briefly. Every patient under 15 years of age, whose heart rate was 
95 per minute or below, showed sinus arrhythmia in the electrocardio- 
grams. Auricular premature beats were detected in only two patients, 
children aged 5 and 6 years, in whom the diphtheria was mild, and 
who showed no symptoms of circulatory involvement at any time; 
their recovery was prompt and uneventful. Ventricular premature 
beats were noted in only one patient, a man, aged 45, whose electro- 
cardiograms were otherwise normal. He recovered promptly, and 
was never considered seriously ill. Sino-auricular block was dem- 
onstrated in one patient, and was present for a period of several 
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days; one child showed on one occasion a shifting of the pacemaker, 
as evidenced by different forms of the P wave and a varying P-R inter- 
val in different portions of the same lead. Otherwise, there were no 
arrhythmias noted on physical examination or in the electrocardio- 
grams of the eighty patients whose histories are not presented below. 
Of the ninety patients, thirty-eight were male and fifty-two female; 
sixty-seven were below the age of 15 years and twenty-three were 


above. 
In the following case histories, it is to be understood that direct 


smears from the throat contained diphtheria bacilli, and that cultures 
were uniformly positive. There was but one exception to that state- 
ment (Case 7) and the diagnosis in that case is discussed. 


REPORT OF CASES 


Case 1—E. S., an undernourished girl, aged 7 years, entered the hospital 
on the fourth day of illness. She had received no antitoxin prior to entrance. 
Examination showed the presence of a thick white membrane over the tonsils, 
uvula and posterior pharyngeal wall. There was extreme swelling of both sides 
of the neck and lower face; individual lymph glands could not be palpated. 
Breath was foul. Respirations were not embarrassed, and the voice was clear. 
The apical impulse of the heart was felt in the fifth left interspace, 7 cm. from 
midsternum, in the mammary line. No cardiac dulness could be percussed 
to the right of the sternum. The heart sounds were regular and of normal 
intensity; the rate was 124. No murmurs were heard. Liver edge could not 
be felt. An electrocardiogram (Fig. 1, A) showed normal mechanism, with 
no delay in auriculoventricular or intraventricular conduction time. The direc- 
tion of the ventricular complexes in Leads 1 and 3 was such as to suggest 
preponderance of the right ventricle. 

Despite the administration of 6,000 units of antitoxin intravenously and 
10,000 units intramuscularly immediately after admission to the hospital, the 
membrane had extended considerably by the second day, and 10,000 additional 
units were given. On physical examination the heart showed no change, and 
electrocardiograms on this day were identical with that obtained earlier. 

On the third day in the hospital (sixth day of illness), the membrane was 
found to be more extensive and thicker than at any previous time, but the 
swelling of the neck seemed less pronounced. The heart sounds were regular 
and of normal character. In the evening of this day, however, the heart rate, 
which had been constantly above 100 per minute, fell to approximately 60, and 
an occasional irregularity was noted. Vomiting occurred for the first time. 
The liver edge was palpable for the first time, and extended 2 cm. below the 
right costal border in the mammary line. Unfortunately, no electrocardiogram 
was obtained at this time. 

On the following morning, the seventh day of illness, the child was obviously 
dying. Heart sounds were regular but feeble, the radial pulse was almost 
imperceptible, and there was marked cyanosis of face and extremities. The 
heart extended 2 cm. beyond the mammary line, and the right border of dulness 
was percussed 2 cm. to the right of the right sternal border. The liver edge was 
6 cm. below the right costal margin. 

An electrocardiogram taken at this time showed the remarkable record 
illustrated in Figure 1, B. Detailed analysis of the tracing is unnecessary; an 
exact diagnosis of the record is probably impossible. No auricular waves can 
be identified with certainty, although there is a suggestion of them in Lead 3, 
following the larger ventricular complexes. The electrocardiogram indicates 
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profound damage to the intraventricular conduction system, and the direction 
of the QRS group in Leads 1 and 3 suggests that the damage is predominantly 
in the left branch. There is a curious alternation in size and form of the ven- 
tricular complexes in Lead 3, and to a lesser extent in Lead 2. Whether or 
not there was alternation of the pulse at this time could not be determined 
because of its extreme feebleness. 

The patient died about one hour after the record was obtained. Permission 
for necropsy could not be obtained. 


Comment.—In this case, the clinical evidence of circulatory failure 
was unquestionable, and an electrocardiogram obtained after the appear- 
ance of clinical signs showed pronounced changes of a type rarely seen in 
other conditions. It should be noted that the heart was irregular 
only on one occasion, and for a short period; for many hours before 


death it remained entirely regular. 
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Fig. 1 (Case 1).—A, taken on fourth day of illness, shows normal mechanism 
with possible preponderance of the right ventricle. B, taken on the seventh 
day, indicates profound damage to the intraventricular conduction system. 
Auricular waves cannot be identified. Note the regular rhythm and the alterna- 
tion in size of the complexes in Leads 2 and 3. In this and all succeeding 
electrocardiograms, distances between abscissae represent 10~* volts, and time 
is in fifths of a second. 


Case 2—M. R., a schoolgirl, aged 7 years, entered the hospital on the 
sixth day of illness. Although swelling of the neck and tonsils had been noted 
by the parents, a physician had not been summoned until the sixth day, and 
no antitoxin was given prior to entrance to the hospital. 

At the time of admission, the child was moderately prostrated, and breathing 
with some difficulty because of pharyngeal obstruction. There was extensive 
swelling of the neck on both sides; the swelling almost met in the midline 
anteriorly to form a “collar”; it was quite firm and individual glands could not 
be palpated. The breath had the characteristic odor of diphtheria. There was 
a thick gray membrane over the tonsils, uvula and soft palate, with tissue 
necrosis. The tonsils were so swollen as to meet in the midline. There was 
a profuse nasal discharge. The apex impulse of the heart was felt in the fifth 
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left interspace, 6 cm. from the midline; left border of percussion dulness was 
7 cm. from the midline. The right border of dulness was 2 cm. from midsternum 
in the fourth right space. The heart sounds were regular; at the apex, first 
and second sounds were much alike, as the first sound was soft and somewhat 
tapping in quality. Liver edge was palpable just below the right costal border. 
Blood pressure was 98 systolic, 58 diastolic. 

For the three following days there was practically no change in the clinical 
picture. Heart sounds remained of the same quality, and the blood pressure 
did not change for two days, but on the fourth day in the hospital it had fallen 
to 84 systolic, 44 diastolic. Through an unfortunate oversight, no electro- 
cardiogram was obtained until the morning of the fourth day (ninth day of 
illness); it is shown in Figure 2, A. The record shows partial auriculo- 
ventricular heart block, with occasional dropped beats; one such pause is 
shown in each lead. There is also intraventricular block of the right branch 
type. After this tracing had been taken, the dropping of beats was noticeable 
on auscultation, although it had not been previously noted. 

On the following day, the tenth of illness, petechial hemorrhages were seen 
scattered over the body and arms; vomiting was fairly frequent. The heart 
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Fig. 2 (Case 2).—A, taken on ninth day of illness, shows partial auriculo- 
ventricular heart block with occasional dropped beats, and intraventricular 
block of the right branch type. B, taken on the tenth day, shows complete 
auriculoventricular heart block and intraventricular block of the left branch 
type. Auricular rate is 39, ventricular rate is 58, per minute. C, taken on 
eleventh day shortly before death, shows extreme distortion of the ventricular 
complexes, and is suggestive of ventricular fibrillation. 


had not changed in size or in the character of its sounds, which were feeble and 
valvular. The rate was 60, regular. Electrocardiograms were taken several 
times during the day and evening; they were all similar except for the QRS 
group in Lead 1, which was sometimes upright and sometimes inverted. The 
record shown in Figure 2, B, is typical of those obtained on this day; it shows 
complete auriculoventricular heart block, with an auricular rate of 39 and 
ventricular rate of 60 per minute. There has been a complete reversal in the 
direction of the ventricular complexes since the tracing of the preceding day; 
the former record (A) gave presumptive evidence of predominant damage to 
the right bundle branch, while the present one (B) appears to indicate over- 
whelming injury to the left. 

On the eleventh day of illness, the child was considerably worse. One of 
the striking characteristics of the course of illness to this time had been her 
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extreme quietness and immobility, but she began to show a tendency to rest- 
lessness on this day. The heart was larger than at any previous time, the left 
border being 8.5 cm. from the midline in the fifth left space. The liver edge 
was more easily felt below the right costal border in the parasternal line. The 
heart rate was slow and regular during the early part of the day, but there 
were occasional paroxysms of rapid action, during which the sounds became 
almost inaudible. There was slight cyanosis of lips and extremities; hands 
and feet were cold. Electrocardiograms taken during the morning showed 
the same mechanism as that illustrated in B, but one taken ninety minutes 
before death showed extreme distortion (Fig. 2, C). It suggests ventricular 
fibrillation, but such a diagnosis is open to question. The blood pressure at 
the time this record was obtained was 54 systolic, 32 diastolic. Death occurred 
on the afternoon of the eleventh day of illness, the heart ceasing to beat before 
respirations had stopped. Necropsy was not permitted. 


Comment.—lIn this case, as in the preceding one, clinical and electro- 
cardiographic evidence were in complete accord. The long duration of 
the illness, the widespread extension of the throat lesions and the appear- 
ance of the child on admission, all gave ground for fearing involve- 
ment of the heart; the character of the heart sounds indicated that such 
involvement had probably already occurred at the time of admission 
to the hospital. Heart block was not suspected, however, at the time 
the first electrocardiogram was secured, as the rate was approximately 
ninety per minute and no irregularity had been detected. With the 
knowledge gained from that tracing, a further lowering of the heart 
rate was presumptive evidence of an increase in the grade of the heart 


block, but the diagnosis of complete dissociation could not have been 
made on clinical grounds alone, as the venous pulsations in the neck 
were too feeble to be observed accurately, the auricular sounds could 
not be heard, and the ventricular rate never fell below 58 per minute. 


Case 3.—W. P., a youth, aged 16, entered the hospital on the fourth day of 
an illness which had been characterized by sore throat, difficulty in swallowing 
and swelling of the neck. Antitoxin was first administered just before his 
admission, 20,000 units having been given intramuscularly. 

Examination revealed a well developed youth, with marked swelling of both 
sides of the neck. The breath had the typical odor of diphtheria. The breath- 
ing was through the mouth, but was not labored. There was a dirty grayish 
white membrane covering both tonsils, the anterior pillars and part of the soft 
palate. The heart was not enlarged, the sounds were regular and of normal 
intensity, the rate was 80 per minute. No murmurs were heard. The liver 
edge was not palpable; the lungs were clear. There was slight cyanosis of 
the nail beds of the fingers. An electrocardiogram was taken at once, and 
revealed normal mechanism (Fig. 3, A). The blood pressure was 100 systolic, 
70 diastolic. 

The membrane disappeared rapidly from the throat, the swelling of the 
neck subsided, the fever became less each day. The heart presented no change 
in size or character of sounds for several days; the rate remained approximately 
90 per minute. At midnight of the fourth day after admission, the pulse rate 
was found to be 65, and on the following morning it was observed that there 
was an irregular variation in the intensity of the first sound, which had become 
softer and more muffled than normal. At times, this sound would become loud 
and clear. An electrocardiogram was taken, which showed complete auriculo- 
ventricular heart block. 
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On this day, vomiting and abdominal pain first made their appearance, and 
were present with increasing severity until death. There seemed to be little 
change otherwise in the general condition of the patient, although daily electro- 
cardiograms showed steadily increasing injury to the intraventricular con- 
duction system (Fig. 3, B, C, D). Death occurred quite suddenly on the 
fifteenth day of illness. 

Necropsy, performed on the day of death, was limited to an abdominal 
incision, so that examination of the vagus nerves was not possible. The 
heart weighed 250 gm.; no important macroscopic changes were seen. Sections 
were taken from various portions of the heart wall, and the conduction system 
was studied by means of serial sections of the sino-auricular node, the 
auriculoventricular node, the auriculoventricular bundle and its branches; 
about 6,500 sections were cut, of which more than 700 were studied. The sino- 
auricular node showed a great increase in vascularity, with a small amount of 
cellular destruction and a few small collections of mononuclear cells, chiefly 
about the blood vessels. The auriculoventricular node was edematous, and in 














Fig. 3 (Case 3).—A, taken on fourth day of illness, shows normal mecha- 
nism. B, taken on twelfth day, shows complete auriculoventricular heart block 
and slight widening of the QRS group (complete block was demonstrated on 
the seventh day). Ventricular complexes are now downward in Leads 2 and 3. 
C, on the fourteenth day, shows complete auriculoventricular block and marked 
disturbance of intraventricular conduction. Ventricular complexes are upward 
in Leads 2 and 3. D, on the fifteenth day, a few minutes before death, shows 
complete auriculoventricular block and extreme distortion of the QRS group. 


its upper portion showed infiltration with small mononuclear cells and 
eosinophils, but at the point of origin of the right branch, there was an area 
of complete destruction. The left bundle branch was edematous and heavily 
infiltrated with small mononuclear cells and eosinophils; the fibers were 
granular and poorly stained, and in places completely replaced by the infil- 
trating cells. The branch could not be recognized in its lower levels because 
of the dense involvement of the surrounding subendocardial myocardium. The 
right bundle branch showed severe pathologic changes of a similar nature 
throughout its extent; many of its fibers were destroyed, and the remainder 
were poorly stained, granular and without nuclei.. Sections of the heart muscle 
showed that no area was free from pathologic changes, but the auricles were 
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Fig. 4 (Case 3).—The upper section (x 70) is from the ventricular septum. 
The letter A stands in the middle of the right bundle branch, which is coursing 
toward B. In the region of B the branch runs through an area of dense cellular 
infiltration and destruction of cardiac fibers. The character of the lesions is 
shown in the lower section (x 250), which is taken from just below the letter 
B. Most of the cells are small mononuclears. 
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‘Fig. 5 (Case 3).—The upper photograph (xX 100) illustrates the type of 
lesion encountered throughout the ventricular septum and ventricular walls. 
Note the widespread infiltration of mononuclear cells and the areas of destruc- 
tion of the muscle fibers. The lower section ( 250) is a higher magnification 
of the same field. 
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less severely damaged than the ventricles. Throughout the ventricular myo- 
cardium there were diffuse and focal cellular collections composed chiefly of 
small mononuclear cells and eosinophils. Some of these foci were visible to 
the naked eye; microscopic examination of such areas showed that the cardiac 
fibers had been completely destroyed. Immediately adjacent to these foci of 
destruction, the fibers were finely vacuolated, granular, swollen, poorly stained 
and often without visible nuclei. Several photomicrographs illustrating the 
type of myocardial damage are shown in Figures 4 and 5. 


Comment.—lIn this case a widespread and intense myocarditis, with 
involvement of practically the entire conduction system was found. 
There was a striking correlation of clinical, electrocardiographic and 
necropsy findings which will not be discussed at this point, as it has been 
presented in some detail in a former communication,*® 


Case 4.—A. P., a boy, aged 12 years, had been ill for five days before being 
sent to the hospital; the chief symptoms had been sore throat, difficulty in 


A 


Cc 


Fig. 6 (Case 4).—A, taken on the fifth day, shows normal mechanism with 
possible preponderance of the right ventricle. B, on the sixth day, shows com- 
plete auriculoventricular heart block. C, taken on the seventh day, shows 
complete dissociation and slight widening of the ventricular complexes. 


swallowing and swelling of the neck. He had received 10,000 units of diph- 
theria antitoxin on the second day of illness, but grew progressively worse. 
until the time of admission. 

The child was quite prostrated; there was a “collar” of adenitis and edema 
about the neck; the breath was foul and had the odor usually associated with 
diphtheria. The tonsils were greatly swollen and covered with a grayish 
membrane which extended on to the soft palate. The heart was not enlarged; 
the sounds were regular and of normal quality, but less intense than usual. 
They were well heard in only a small area about the apex. The radial pulse 
was barely palpable. Blood pressure was 65 systolic, 50 diastolic. The liver 
edge could not be felt. No petechiae were seen. Electrocardiogram (Fig. 6, A) 
showed normal mechanism with moderate tachycardia and questionable pre- 
ponderance of the right ventricle. 

Vomiting had occurred frequently during the two days preceding entrance 
to the hospital and continued after admission. Eight hours after admission, 
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petechial hemorrhages were seen in the skin of the chest and right arm; the 
condition grew steadily worse during the day, and no improvement followed 
the transfusion of 250 c.c. of paternal blood. The blood pressure before trans- 
fusion was 85 systolic, 50 diastolic. 

Electrocardiograms were taken at frequent intervals throughout this, the 
sixth day of illness. Eleven hours after the first tracing had been secured, 
partial auriculoventricular heart block was noted, the P-R interval being 0.23 
second, but no other changes were present in the record, and the heart sounds 
seemed stronger than at any previous time. Twelve hours later, however, com- 
plete auriculoventricular heart block was shown (Fig. 6, B), and persisted until 
death. It will be noticed also that in the curves shown in B there is slight 
widening of the QRS complex, and that the T deflection in Leads 2 and 3, 
formerly upright, is now inverted. 

Later in the day, petechial hemorrhages were seen over most of the body, 
and the general condition was poorer, but no clinical signs of heart block could 
be obtained. The heart rate remained regular and rapid, at no time falling 
below 88 per minute until just before death. An electrocardiogram taken about 
five hours before death showed increasing disturbance of intraventricular con- 
duction in addition to complete dissociation (Fig. 6, C). Death occurred sud- 
denly on the evening of the seventh day of illness. Permission for necropsy 
could not be secured. 


Comment.—In Cases 2, 3 and 4, all the patients had complete auriculo- 
ventricular heart block ; in the first two the condition was suspected from 
clinical evidence, but in the last, no signs of heart block could be 
detected even after it was known to be present. Cases 3 and 4 have 
been presented and discussed in greater detail eleswhere. Attention 


should be called to the fact that in Case 4 cardiac involvement occurred 
in spite of early administration of antitoxin; it should also be pointed 
out that complete dissociation in diphtheria is not always manifested 
by a slow heart rate. That the character of the heart sounds does 
not always give satisfactory evidence of the presence or absence of 
cardiac involvement is shown by the findings in this last patient, for 
at the time heart block was shown in the electrocardiograms, the heart 
sounds were distinctly stronger and clearer than they had been pre- 


viously. 


Case 5.—S. K., a girl, aged 6 years, was admitted to the hospital on the fifth 
day of illness. For the first three days, she had complained only of sore throat, 
but on the fourth day the neck was swollen and swallowing was difficult. Ten 
thousand units of diphtheria antitoxin were given intramuscularly on that day, 
and 15,000 more on the fifth day just before the child was sent to the hospital. 

The patient was extremely sick. The odor of diphtheria was so strong as 
to be recognizable on entering the room. The upper part of the neck and lower 
part of the face were enormously swollen on both sides; the lower portion of 
the neck was swollen only in the midline anteriorly. No individual lymph 
glands could be felt. The breathing was somewhat stertorous, the voice was 
clear. The throat was greatly swollen and almost covered by a blackish 
exudate. It was impossible to obtain a satisfactory inspection of the throat 
at any time, but the hurried glances which were permitted by the patient gave 
the impression that the soft palate, tonsils and pharyngeal wall were necrotic. 
There was a bloody discharge from the nose. The apex impulse of the heart 
was 7.5 cm. from the midline in the fifth left interspace, 1.5 cm. beyond the 
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mammary line. The right border of dulness was 2.5 cm. to the right of the 
midline in the fourth space. Heart sounds were regular, rapid and tic-tac in 
character; they were heard better over the base than in the apical region. No 
murmurs were heard. The lungs were clear; the liver edge could not be felt. 
There was a hemorrhagic eruption over practically the entire body; some of 
the hemorrhagic areas were petechial in size and bright red, others were larger 
and purple. Behind each ear were extravasations of blood; there were 
purplish hemorrhages at the sites of hypodermic injections; there was oozing 
from the finger, where puncture had been made for a blood count; there was 
a hemorrhagic discharge from the vagina. A count of the platelets revealed 
only 64,000 per cubic millimeter. 

Only one electrocardiogram was obtained, as the child died within a few 
hours. The record is shown in Figure 7; the interpretation is not clear. There 
are features suggestive of paroxysmal ventricular tachycardia, but in a portion 
of Lead 1 not shown, there were normal auricular waves preceding several 
ventricular complexes by a normal interval, and the QRS group was exactly 


Fig. 7 (Case 5).—Taken on the fifth day of illness. Auricular waves cannot 
be identified with certainty. The character of the ventricular complexes indi- 
cates a disturbance of intraventricular conduction. Note the curious rhythmic 
undulation of the base line in Leads 2 and 3. Rate is 158 per minute. 


like those of the figure. It can therefore be said that in Lead 1, at least, the 
impulse is arising above the ventricles and not within them. The small deflec- 
tion immediately following the first complex in Lead 2 may represent a P wave, 
but it is not certain. In Lead 3, it will be noted that the first two, as well as 
the seventh and eighth, complexes are slightly different from the others; the 
general outline is the same, however, and the rate remains constant. One of 
the most interesting features of the tracing is the curious undulation of the 
base line in Leads 2 and 3; it suggests the rhythmic rise and fall of the string 
shadow seen in auricular flutter. The rate is 158 per minute. The electro- 
cardiogram has been interpreted simply as indicating a profound disturbance 
of the conduction system; a more exact diagnosis from a single record would 
be open to question. 

The patient died a few hours after admission, and permission for postmortem 
examination could not be obtained. 
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Comment.—The important features of this case are so obvious as 
to need litthke comment. When the child was first seen, it was clear 
that the prognosis was hopeless; the extreme toxicity, the unusual 
intensity of the throat lesions, the hemorrhagic manifestations and the 
apparent involvement of the heart, left little room for doubt as to 
the outcome. For the sake of subsequent discussion, it should be noted 
that the heart was regular at all examinations during the short stay 
in the hospital, and that the liver was not palpably enlarged. The 
electrocardiogram gave confirmation of the clinical evidence. 

Case 6.—P. B., a boy, aged 8 years, was brought to the hospital, with a 
history of three days of sore throat and pain on swallowing. On the third 
day, the mother had noticed some enlargement of the neck, and had seen white 


patches on the tonsils. The boy had been in bed since the day of onset, but had 
received no antitoxin. 








Fig. 8 (Case 6).—A, taken on the eleventh day of illness, shows slight 
widening of the QRS group, auriculoventricular rhythm in Leads 2 and 3, with 
junctional premature beats in 2 and 3. B illustrates the onset of auriculo- 
ventricular rhythm in the first half, and the return of normal mechanism follow- 
iug a junctional premature beat in the second half. Both records are of Lead 2. 
C, on the twelfth day, shows increased widening of the QRS group, auriculo- 
ventricular rhythm, and occasional premature beats. D shows auriculo- 
ventricular rhythm and normal mechanism in each lead; the ventricular 
complexes indicate intraventricular block. E, on fourteenth day, shows 
intraventricular block and very low voltage; it was taken shortly before death. 


Examination showed a well developed boy, pale and quite sick. There was 
moderate swelling of the upper part of the neck, and large tender glands could 
be palpated without difficulty. The throat was swollen and showed a grayish 
membrane covering both tonsils and uvula. There was a thin discharge from 
the nose. The apex impulse of the heart was felt in the left nipple line; the 
right border was not percussed beyond the right border of the sternum. Sounds 
were regular and of normal quality. No murmurs were heard. The lungs were 
clear; liver edge could not be felt. An electrocardiogram on admission was 
entirely normal, with all complexes upright in all leads. 
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For the first six days in the hospital there seemed to be steady improve- 
ment. The local lesions in the throat cleared rapidly, the swelling of the neck 
disappeared and the child looked much. brighter. The heart remained 
unchanged, and there was no increase in the size of the liver. On the seventh 
day, however (the eleventh day of illness), premature beats were detected for 
the first time, and later that day the first heart sound became muffled and fainter. 
Vomiting occurred within a short time, and the child said his “stomach hurt.” 
The liver that evening was palpable about 4 cm. below the right costal margin. 
An electrocardiogram taken on that day is shown in Figure 8, A; there is 
auriculoventricular rhythm in Leads 2 and 3, the S wave in Lead 2 is notched, 
and the QRS group in Lead 3 previously upright, is now downward. A pre- 
mature beat arising in the junctional tissues is shown in Leads 2 and 3. 

For the two following days, there was but little change in the child’s con- 
dition; vomiting occurred several times a day, and abdominal pain was appar- 
ently present constantly. The heart sounds were of the same character, and 
occasional premature beats could be heard. Frequent electrocardiograms were 
obtained on these days; examples of them are shown in B, C and D of Figure 8. 
B illustrates the onset of auriculoventricular rhythm in the first half, and the 
return of normal mechanism in the second; the records are both of Lead 2, 
and were obtained on successive days. C was taken on the twelfth day of 
illness, twenty-four hours after A; it shows slightly greater widening of the 
ventricular complexes, auriculoventricular rhythm, and occasional premature 
beats. The records shown in D were obtained on the thirteenth day of the 
disease; in the first half of each lead auriculoventricular rhythm is present, 
while in the second half auricular waves are visible. The increasing dis- 
turbance of intraventricular conduction is well shown, but premature beats have 
disappeared. The final tracing, E, was taken a short time before death, and 
shows marked distortion of the ventricular complexes in all leads, with low 
voltage. 

On the fourteenth day of illness, the heart sounds were tic-tac and pallor 
was quite marked. The liver was larger than before and tender. Death 
occurred in the evening of this day, about one hour after the electrocardiogram 
shown in E. Permission for necropsy was not obtained. 


Comment.—The onset of cardiac involvement was unusually clear 
in this patient, as it manifested itself in several ways on the eleventh 
day of illness. Electrocardiograms, taken as soon as clinical evidence 
of circulatory disturbances appeared, showed well marked changes, which 
became progressively greater until death. That absence of auricular 
waves in many records was due to a displacement of the pacemaker 
into the auriculoventricular node was made fairly clear by actual 
demonstration of the gradual merging of the P wave with the ORS 
complex, as in B of Figure 8; similar events were recorded several 
times in this patient. Absence of the auricular waves has been found 
to be a frequent characteristic of electrocardiograms from patients in 
the present series and it seems probable that in many of them the 
prevailing mechanism was similar to that in the patient just described. 
It is of some importance to note that the cardiac arrhythmia in this 
case was of the slightest possible degree: premature beats of such 
infrequent occurrence that a mechanical disturbance of the circulation 
cannot be considered; for the last two days of life, the heart was 


regular at all examinations. 
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Case 7.—M. F., a girl, aged 4 years, was brought to the hospital with the 
following unusual and suggestive story: Twelve days earlier, she had seemed 
unusually irritable and was put to bed; on the following day there was fever, 
the temperature going as high as 101 F. On the third day, a patch of exudate 
in the throat and swelling of the left side of the neck were seen. Fever was still 
present. A physician was summoned, who administered diphtheria antitoxin 
and took a culture from the throat, which was later reported negative for 
diphtheria bacilli. On the sixth day, offensive odor of the breath was noticed, 
and there was a blood stained discharge from the nose. Membrane had dis- 
appeared from the throat by the seventh day. On the ninth day, the heart was 
said to be weak, and the attending physician administered hypodermic stimula- 
tion; on the two following days, pallor appeared and became steadily more 
intense. On the morning of the twelfth day, the mother found that there was 
paralysis of the left side, and the child was sent at once to the hospital. 

The child was fairly nourished, and did not look particularly sick. There 
was a complete left hemiplegia. The heart size could not be accurately 











Fig. 9 (Case 7).—Record obtained on the twelfth day of illness. Auricular 
waves cannot be identified, and the ventricular complexes indicate intra- 
ventricular block of the left branch type. 


determined, as the apex impulse could not be located, and the lungs were 
hyperresonant. The heart sounds were regular; the first sound was of poor 
quality and at times could scarcely be heard; the second sound was more 
distinct. No murmurs were heard. The pulse was feeble, the extremities were 
cold and clammy. The blood pressure was too low to be obtained. 

There was no stiffness of neck or neck sign; Kernig’s sign was absent. 
The spinal fluid was clear, contained four small mononuclear cells per cubic 
millimeter, and tests for globulin were negative. The white cells numbered 
20,400 per cubic millimeter, of which 72 per cent. were polymorphonuclears and 
10 per cent. were myelocytes; the red cells numbered 2,968,000 per cubic milli- 
meter, and a differential smear revealed nothing of significance except the 
presence of myelocytes and moderate achromia of the erythrocytes. 

Only one electrocardiogram was obtained; it is shown in Figure 9. 
Auricular waves are absent, and the character of the ventricular complexes is 
similar to that seen in a lesion of the ieft branch of the auriculoventricular 
bundle. It can be said without hestitation that there is interference with the 
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normal impulse formation and with its spread through the intraventricular 
conduction pathway. In view of the evidence obtained from other patients, it 
seems probable that there is auriculoventricular rhythm. 

Within a few hours of admission, the child had a generalized convulsion 
and died. A postmortem examination could not be obtained. 


Comment.—There is no absolute proof that this patient had diph- 
theria, but the sequence of events is suggestive, and can be clearly 
and satisfactorily explained on the assumption that there was diph- 
theria with cardiac involvement, the formation of intracardiac thrombi 
and cerebral embolism. What other disease can explain so well the 
onset with moderate fever, the patch of exudate in the throat, the 
swelling of the upper part of the neck, the offensive odor of the breath, 
the nose bleed, the weakening of the heart sounds, the steadily increasing 
pallor, and the sudden complete hemiplegia, with normal spinal fluid, 
altered heart sounds and a most unusual electrocardiogram? The only 
evidence against the diagnosis is the negative throat culture taken on 
the third day, but this is not conclusive, as the smear may have been 
taken from the surface of the membrane instead of beneath it; the 
physician obviously thought the child might have diphtheria, as he 
gave antitoxin at once. The case is so nearly similar to many proved 
cases of cerebral embolism in diphtheria reported by Rolleston *' and 
Leede *? as to leave little room for doubt as to the diagnosis. 


Case 8.—J. H., a boy, aged 7 years, entered the hospital on the third day of 


illness; he had received 10,000 units of antitoxin within twelve hours of the 
onset of symptoms, and 10,000 more on the second day. He showed no 
improvement on the second day and on the day of admission, he could not 
swallow because of pain in the throat; breathing was labored and there was 
slight delirium. 

Examination showed a sick child, with the head retracted because of 
swelling of the neck tissues. There was a profuse nasal discharge. A greenish 
gray membrane was present over the tonsils, posterior pharyngeal wall, soft 
palate and buccal surfaces. The tonsils were so swollen as to meet in the 
midline. The neck tissues and lymph glands were tremendously swollen, 
forming a huge “collar” about the neck. Cardiac dulness extended 1 cm. beyond 
the sternum. Sounds were regular and of normal intensity and character. 
The liver edge was palpable just below the right costal margin. An electro- 
cardiogram was taken at once, and is shown in A of Figure 10. It reveals 
normal mechanism, with rather small complexes in Lead 1 and depression of the 
S-T interval, or an inverted T wave, in Lead 3. 

There seemed to be steady improvement in the general condition of the 
patient for seven days. Daily determinations of the blood pressure showed 
a variation from 75 ta-98 systolic, and 40 to 78 diastolic; daily electrocardio- 
grams showed no significant changes. On the eighth day, however, the patient 
vomited several times and complained of abdominal pain. The heart was 
regular, but there was a distinct weakening and muffling of the first sound. 
Electrocardiogram taken on this day is shown in B, Figure 10; the QRS 


41. Rolleston, J. D.: Hemiplegia: A Case with Commentary, Rev. Neurol. 
& Psychiat. 3: 722, 1905. 
42. Leede, W.: Die Hemiplegia post-diphtherica, Ztschr. f. Kinderh. 8:88, 


1913. 
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vroup in Lead 1 is now downward, and there is some spreading and notching 
of the ventricular complex in all leads. Auricular waves are absent; auriculo- 
ventricular rhythm is probably present. 

On the following day, the twelfth of illness, the heart sounds were tic-tac 
and there was an inconstant irregularity which seemed to be due to premature 
heats, but was not always of the same type. No murmurs had appeared. The 
liver edge was slightly lower, being palpable 2 cm. below the edge of the ribs. 
Vomiting occurred several times. An electrocardiogram showed premature 
heats arising in the junctional tissues, and occurring after every fourth beat; 
there was still auriculoventricular rhythm, and the complexes in Lead 1 were 
small and notched. 

On the following day, vomiting had ceased and the heart sounds seemed of 
better quality; the irregularity had disappeared. Electrocardiogram was 
unchanged, except for the disappearance of the premature beats. 

For the following thirty days there was nothing to indicate that the heart 
was affected. Vomiting was absent, and the general condition of the patient 











Fig. 10 (Case 8).—A, taken on the third day, shows normal mechanism, 
with small ventricular complexes in Lead 1. B, taken on the eighth day, 
shows a reversal in the direction of the complexes in Lead 1, auriculoventricular 
rhythm, and slight widening and notching of the QRS complex in all leads. 
C, taken on the fifteenth day, is entirely normal; the T wave is inverted in 
Lead 3. D, on the twenty-eighth day, shows downward complexes in Lead 1 
and inverted T waves in 2 and 3. E, taken on the forty-sixth day, is quite 
similar to the normal record shown in A, except for very low voltage. 


was satisfactory except for rather widespread periphesgl palsies: Two days 
after the electrocardiogram, shown in B, the complexes became of normal form 
and remained so for twelve days; one taken’ during this period is shown in C 
of Figure 10. The only possible abnormality in that tracing is the inversion 
of the T wave in Lead 3, which alone is of little significance. Several days 
later (thirteen days after B was secured), the ventricular complexes had 
become downward again, the T wave in Lead 2 was inverted, and T in Lead 3 
more deeply inverted. There was no evidence, however, of delayed conduction 
between auricles and ventricles or within the ventricles; the record is shown 
in D of Figure 10. 
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On the forty-second day of illness, sudden severe dyspnea and cyanosis 
immediately following the regurgitation of food through the nose occurred, the 
whole episode lasting about five minutes. .The dyspnea and cyanosis were 
attributed to aspiration of food, although later that day the heart rate had 
increased considerably and the sounds were much more valvular in quality than 
before. On the following day the child was quite sick, and by the second day 
signs of bronchopneumonia had appeared. Death occurred on the fourth day 
after aspiration of food, and seemed to be due to the pulmonary infection, 
although just before death the heart was quite irregular. Electrocardiograms 
taken during the last two days of life showed nothing significant except very 
low voltage in Lead 1; one of them is reproduced in E of Figure 10. 

Permission for necropsy was not granted. 
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Comment.—The clinical course of this patient is very simliar to 
that mentioned by Gunson as characteristic of the “cardiac” type of 
circulatory inefficiency (relatively late onset of cardiovascular symptoms, 
the occurrence of frequent premature beats, the enlargement of the 
heart and liver which subsequently became less, the widespread paral- 
yses, and the occurrence of death later than is usual in diphtheria are 
features common to the case quoted by him and the one under dis- 
cussion). From the standpoint of the graphic records, it is therefore 
interesting to notice that there was less disturbance of the electro- 
cardiogram than in any other patient in this group, and that this 
patient alone of the ninety studied showed electrocardiographic changes 
which subsequently disappeared (see B and C of Figure 10). It is 
extremely unfortunate that a postmortem examination could not be 
secured. That cardiac involvement occurred about the eleventh day 
of illness seems fairly certain from the clinical and electrocardiographic 
evidence, but the subsequent improvement gave ground for hope that 
the circulatory injury had been transient. It cannot, of course, be 
said that the child would have lived had not bronchopneumonia super- 
vened, but there were many reasons for believing that the circulation 
was competent up to the moment that inhalation of food occurred. The 
symptoms and physical signs during the last four days of life were 
those of pneumonia, and the only indication of a possible cardiac element 
in the picture was the tic-tac character of the heart sounds. 


Case 9.—C. G., a girl, aged 6 years, became ill on December 29 with “acute 
tonsillitis.” Cultures were taken from the throat, and were subsequently 
reported to contain no diphtheria bacilli. On December 30, a small patch of 
membrane was seen on the upper pole of the right tonsil, and the child seemed 
sicker. On December 31, swelling of the upper part of the neck appeared and 
increased rapidly; the membrane was found to have spread over both tonsils 
and the uvula. The patient was admitted to the hospital on this day, the third 
of illness. 

Examination at that time showed an extremely sick child. The head was 
held retracted; breathing was through the mouth. The odor of diphtheria 
filled the room. The nostrils were excoriated, and there was a thin yellowish 
nasal discharge. The neck was extremely swollen and edematous, the swelling 
extending down to the clavicle and up on the lower portion of the face at the 
angles of the jaw; it was most marked in the upper portion of the neck. The 
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tongue was dry and coated. There was a grayish-black membrane covering 
both tonsils, both sides of the uvula, extending on to the soft palate, and appar- 
ently involving the posterior pharyngeal wall, which could not be seen satis- 
factorily. In several places, the membrane had become loosened, exposing a 
bleeding surface beneath, There was considerable swelling of all the pharyngeal 
structures, especially the tonsils, which almost touched in the midline. The 
apex beat of the heart could not be seen or felt; the left border of percussion 
dulness was in the left nipple line, and the right border apparently corre- 
sponded with the right margin of the sternum. The sounds were regular and 
of normal quality, the rate was 120 per minute. The blood pressure was 76 
systolic; the diastolic could not be determined. The lungs were clear; the liver 
edge could be felt at the right costal margin. No petechiae were seen. An 
electrocardiogram showed normal mechanism and moderate tachycardia; it is 
shown in A of Figure 11. 

On the following day there was practically no change in the clinical con- 
dition, and electrocardiograms remained normal. On the third day in the 
hospital (fifth day of illness), the child vomited coffee-ground material which 
was thought to be swallowed blood, as there was constant oozing from the nose 








————— 








Fig. 11 (Case 9).—A, taken on third day of illness, shows normal mecha- 
nism. (The R wave in Leads 2 and 3 has been retouched for purposes of 
reproduction.) B, C, D and E, obtained on the seventh day of illness, show 
marked and increasing disturbance of intraventricular conduction, frequent 
ectopic beats, and an absence of P waves in many of the curves. A short 
paroxysm of ventricular tachycardia is shown in Lead 2 of E. 


and throat. The heart measurements were unchanged, the liver was no larger, 
and electrocardiograms showed no changes. 

On the sixth day of illness, a small hemorrhage was seen in the right upper 
eyelid, but no other changes could be detected by physical examination. Swell- 
ing of the neck increased throughout the day, so that by evening it involved the 
face and extended on to the scalp behind the ears. A few small hemorrhagic 
spots had appeared in the right interscapular area, and the insertion of a 
hypodermic needle left a dark blue area of bruising. Bleeding from the nose 
was continuous and difficult to control. The heart was no larger than at 
previous examinations, the sounds were regular and strong, the rate was 90. 
A single premature beat was heard in counting one hundred cycles. The liver 
edge was still barely palpable at the edge of the ribs. Electrocardiograms were 
taken at intervals throughout the day; they showed no changes until late in 
the afternoon, when inversion of the T wave was found in Leads 2 and 3, and 
inversion of the P wave in Lead 1. There was no change in the QRS group. 
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On the morning of the seventh day of illness, the patient was much worse. 
The pulse was rapid and feeble, there was moderate cyanosis of the face, 
hands and feet, and the extremities were cold: There were numerous petechial 
hemorrhages in the skin of the abdomen, and profuse bleeding from the site 
of a needle puncture. The child was quite restless, and examinations were 
performed with some difficulty, but the heart size appeared to be unchanged to 
percussion, and the liver was no larger than on the preceding days. The first 
heart sound had become definitely weaker and more valvular in character, and 
the heart rate was rapid and irregular. Electrocardiograms were taken often, 
and exhibited extraordinary changes. The abnormalities were so numerous that 
no attempt can be made to reproduce all of them; portions of four records are 
shown in Figure 11, and the hour at which they were secured is indicated in the 
margin. It is unnecessary to give a detailed interpretation; the frequency of 
ectopic beats, the absence of auricular waves in most of the tracings, the 
complete irregularity and the steadily increasing disturbance of the ventricular 
complexes, are the conspicuous features. Short paroxysms of ventricular tachy- 
cardia were not infrequent; one of them is shown in Lead 2 of E. 

Death occurred suddenly at 3 p. m. on this day, fifteen minutes after the 
last tracing had been secured. Permission for necropsy could not be obtained. 


Comment.—This case requires but little comment. Circulatory 
involvement was feared from the first because of the extreme severity 
and wide extent of the throat lesions and the marked toxemia. The 
first clear clinical sign of such involvement was obtained on the morn- 
ing of the seventh day of illness, and electrocardiograms at that time 
showed profound disturbances in the conduction system. Death followed 
within a shorter period than in any other patient in the present series, 
and the changes in the electrocardiograms progressed more rapidly than 
in any other. From a clinical standpoint, the feature of chief interest 
was the extraordinary restlessness which the child showed during the 
last few hours of life. She tossed about the bed almost continuously, 
resisted all efforts at examination or treatment, and showed practically 
no response to adequate doses of morphin. Restlessness has been 
mentioned by many writers as a frequent characteristic of patients with 
circulatory involvement, but in the cases here reported it has been 
strikingly absent. With few exceptions, our patients with evidence of 
circulatory failure have shown an ominous quietness and immobility, 
frequently lying without movement for hours at a time although men- 
tally clear and alert. It is interesting to note that in this last patient 
the heart and liver were not enlarged as late as four hours before death; 
observations on the heart size were not made after that time. 


Case 10.—H. S., a girl, aged 3 years, had a rash appear on the body seven 
days before entrance to the hospital. From subsequent events, it seems likely 
that this was the rash of scarlet fever. Three days after its appearance, mem- 
brane was seen in the throat and 8,000 units of diphtheria antitoxin were given 
intramuscularly. The rash had disappeared almost completely within four days 
of its appearance. On the fifth day of illness, the membrane in the throat was 
more extensive and 8,000 units of antitoxin were given. Swelling of the neck 
was noted at this time, and by the sixth day the upper part of the neck and 
lower part of the face were distinctly swollen. The child was sent to the hos- 
pital on the seventh day of illness. 


‘ 
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She was extremely sick. The skin of the body showed a faint rash sug- 
gestive of fading scarlet fever eruption, and there was a fine branny desquama- 
tion. The rash was more conspicuous in the axillae. There was a profuse 
nasal discharge. The enlargement of the cervical glands and the associated 
edema of the neck tissues was sufficient to form a “collar” about the neck The 
breath had the odor usually associated with diphtheria. There was an exten- 
sive grayish membrane covering the tonsils and uvula. The heart was not 
enlarged, the sounds were regular and of excellent quality, the rate was 120 
per minute. The‘liver edge could be felt 2 cm. below the right costal border in 
the midclavicular line; the spleen could also be palpated just below the left 
costal margin. Electrocardiograms showed only physiological tachycardia. 

On the following day there was but little change in the child’s condition. 
A serum rash had appeared. She was given a transfusion of 85 c.c. of citrated 
paternal blood, with little apparent effect. Electrocardiograms during this day 
show no change from the one obtained previously. 


Fig. 12 (Case 10).—Normal mechanism, with possible slight widening of 
the QRS group. This record is typical of all those obtained from this patient, 
who showed at necropsy a widespread myocarditis without involvement of 
the conduction system. 


On the ninth day of illness the patient was worse; she vomited everything 
taken by mouth. The left border of cardiac dulness. was slightly farther from 
the midline than before, and the liver edge was lower. The heart sounds were 
fainter and the first sound was tapping and valvular. The rate was regular. 
Electrocardiograms continued to show normal mechanism with sino-auricular 
tachycardia; one of them is shown in Figure 12. The child died during the 
night. 

Necropsy was performed on the following morning. The changes in the 
heart muscle were similar in all respects to those described in connection with 
Case 3, but were less intense and not quite so widespread. Examination of the 
sino-auricular node, auriculoventricular node and bundle and both bundle 
branches, revealed no abnormalities. The vagus nerves showed no changes. 
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Comment.—Despite the normal electrocardiograms, it was felt that 
the clinical signs justified a diagnosis of myocardial involvement in 
this case, and the results of the postmortem examination confirmed that 
impression. It is to be noted that this was the only patient in our 
series who had acceptable evidence of circulatory involvement without 
changes in the electrocardiograms ; subsequent careful microscopic study 
revealed that the absence of such changes was due to the absence of 
lesions in the conduction system. Many portions of the vagus nerves 
were examined, but no abnormalities were found. 


SUPPLEMENTARY CASES 


At one time during this study it became necessary to remove the 
wires leading from the wards to the cardiographic laboratory because 
of new construction work, and for a period of several months it was 
impossible to secure electrocardiograms from patients with diphtheria. 
During that period, three patients who presented clinical signs of cor- 
culatory failure died and were subjected to necropsy study. They have 
not been included in the group of ninety already mentioned because 
electrocardiograms were not obtained, but the necropsy findings in the 
heart seem of sufficient interest to justify a brief report of the clinical 
course. They are given here, and a short summary of the micro- 


scopic findings in the hearts follows the history of the third case. 


Case 11—T. G., a boy, aged 7 years, was admitted to the hospital on the 
seventh day of illness. Swelling of the neck had been noticed on the third day, 
and 10,000 units of diphtheria antitoxin had been administered intramuscularly 
on the fourth day of illness, after a culture from the throat had been found 
to contain diphtheria bacilli. 

On admission, the child did not appear very sick. Color and respirations 
were normal. There was moderate swelling of the neck below the angle of 
the jaw on both sides, and enlarged, tender glands could be felt in these areas. 
There was a firmly adherent, gray membrane covering the right tonsil and 
extending on to the uvula, with a smaller patch of membrane on the left tonsil. 
The heart was not enlarged, the sounds were loud and clear, and no murmurs 
were heard. The lungs were clear, the liver edge could not be felt. 

There seemed to be slight but steady improvement for the first four days 
after his entrance to the hospital, but on the fifth day (eleventh day of illness) 
the child complained of abdominal pain, and a tender liver edge could be felt 
several centimeters below the right costal border. The heart showed gallop 
rhythm, but no increase in size was noted. The leukocyte count on this day 
was 47,000 per cubic millimeter; a second count, intended as a confirmation of 
the first, disclosed 53,000 per cubic millimeter, of which 89 per cent. were poly- 
morphonuclears and 11 per cent. small mononuclears. 

Within twelve hours of the first appearance of symptoms, the patient was 
extremely sick; there was tachypnea and cyanosis of lips, the heart was rapid 
and quite irregular, the liver edge had extended to the level of the umbilicus, and 
there was severe abdominal pain. The child grew steadily worse, and died in 
the early morning of the twelfth day of illness, less than twenty-four hours after 
abdominal pain, gallop rhythm and liver engorgement had been noted. Vomiting 
had occurred both before and after his admission to the hospital. 
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Case 12.—H. B., a girl, aged 7 years, became ill with sore throat on August 
3. Two days later, membrane was seen in the throat, and on the following day 
a physician administered 20,000 units of diphtheria antitoxin intramuscularly. 
The child remained in bed for the following nine days, but vomiting and 
abdominal pain occurred frequently during the entire period. On the eighth 
day of the illness, the lips and hands were blue and the child complained that 
her hands and feet were cold. On the tenth and eleventh days, vomiting and 
abdominal pain became severe; she was sent to the hospital on the twelfth day 
of illness. 

Examination at that time showed an extremely sick child. There was deep 
purple cyanosis of the lips, which contrasted sharply with the pallor of the 
skin. Respirations were approximately 30 per minute, and were not labored. 
The voice was nasal. The extremities were blue and cold, despite blankets 
and artificial heat. The child complained a good deal of abdominal pain, and 
vomited several times during and immediately after the examination. There was 
moderate enlargement of lymph glands in the neck. The tonsils were slightly 
enlarged and reddened, but no membrane was seen. The heart borders by 
percussion extended 2 cm. beyond the left mammary line in the fifth space, and 
2.5 cm. to the right of the sternum in the fourth right space. The rate was 
extremely rapid, being counted at approximately 200 per minute, and was 
occasionally irregular, apparently because of dropped beats. There was gallop 
rhythm, and the heart sounds were of poor quality. Lungs were clear. The 
liver edge could be felt 7 cm. below the right costal border in the midclavicular 
line, and was very tender. 

The child lived for only a few hours. Cyanosis became more intense, 
vomiting occurred frequently although nothing was given by mouth, and 
abdominal pain persisted. She became rapidly worse after one of the vomiting 
spells, and died in about an hour with every appearance of circulatory failure. 

Case 13.—V. S., a boy, aged 6 years, complained of sore throat five days 
before entrance to the hospital. On the second day, swelling of the neck was 
noticed, and had increased to such an extent on the third day that a diagnosis 
of mumps was made by the family. On the fourth day, the child was drowsy 
and dull, and breathing with difficulty; the temperature was 102 F. The 
patient became steadily worse, and a physician was called on the fifth day; 
he immediately gave 40,000 units of diphtheria antitoxin intramuscularly and 
sent the boy to the hospital. 

The child was extremely ill. Respirations were audible, slightly labored 
and interrupted by a croupy cough. There was dusky cyanosis of skin and 
mucous surfaces. The cervical lymph glands were large and firm, with little 
soft edema of the surrounding tissues. The tonsils were enormously enlarged 
and grayish in color, with small bleeding areas over them; they appeared 
almost gangrenous. No membrane was seen on the buccal surfaces. The heart 
was not enlarged to palpation or percussion; the sounds were so faint as to 
be almost inaudible, and there was a total irregularity in rate and force of 
beats. The blood pressure was 62 systolic, 45 diastolic. The lungs showed a 
small area of tubular breathing at the left base, but were otherwise clear to 
percussion and auscultation. The liver edge was felt 2 cm. below the right 
costal border and was tender. 

Tracheotomy became necessary on the day after entrance to the hospital 
because of increasing difficulty in breathing. On the second day, the condition 
of the patient was worse; vomiting occurred several times. On the morning of 
the following day, the eighth of illness, it was found that the heart was several 
centimeters larger than before, and that the liver edge had descended 6 cm. 
below the right costal border. The heart sounds were irregular in intensity 
but regular in rhythm; a moderate number of petechial hemorrhages were seen 
in the conjunctivae and the skin of the chest. The circulation failed rapidly, 
and the child died on the morning of the eighth day of illness. 











S}UIPIVIOA 
SIzIpIBIOAW 
S1}|DIBIOA 
su prBs0A 
auON 
euON 
auON 
ouoN 
auoN 
amon 
sIUIPIBIOA 
au0N 
auON 


£8d0109N 


Avp 438 
ABp YIZL 
Avp UL 
ABD 4% 
Avp Wiz 
Avp 419F 
ABP YIZ1 
ABP UIT 
Ap q3¢ 
ABP UL 
ABp WIL 
ABp IIL 
ABp 4IZ 
q7Bed 


peurezqo auON 
peujeyqo auoN 
peulezqo QuON 


vIprvstyse} IBpnapNeE-ouy 
wqyAyl iepnejUeA 
-O[NILINS [yoOTq ABlMII}UeABIQU] 
wy AYA IBlLNILTUeA 
-O[NILING *yVIoOTq AB[NILIjUVARIIU] 


YIO[q IV[NILIJUIABIRUT 
wy Aqs IVlNoIyUeA 
-O[NIING SyVO[q AVB[NIaysjUeABIIU] 


(4) yooiq = sIBMapQUeAvIQU] 
49O[q 1BMI13UeABI70I 

[yoo[q IVMIIWUeAOTNAIANY e}e[du0,) 
4IOIQ IBlNIIUeABIBUI 

[¥IO[q IB[NIIJUeAOINOLINY ejeTduro,) 
4IO[Q IB[NILIUEABIZU 

SYIOlQ AVNITUeAO[NIpINY eJeTdui0D 


SOAUM gq OU HOO[G AB[NINI}UEARIQU] 


UIBIZOIPIVIOIVa[Y Ul sesuvyO 





1B[n3ali[ 
(doj[e3) 
Ie[ngsealiy 
(doye3) 
Iv[nseti][ + 
t Iv[nzoy + 
ivpnseii] 
iv[naeii] 
Ivnseay 
Iupnseli| 
1u[usey + 
Ivpnzsey 
- IB[nZali] 


(dor[e3) 
Iv[nseLs] t 


ivlnzay 
aA] }AveH wyyAuy spunos 
JO queur JO JUeUT Wve WRoH 


es1v[uyq -es1e[Ug 


~ 


ul esueYyO 


Avp yi 


(4) ABp q38 


Aep Wit 
ABp 46 
Avp 44 
Avp yt 
sep 46 
ABp WIIT 
sep qic 
sep qig 
ABp YL 
Ap yy 


Avp qig 


Aup qi¢ 


Avp 4yy 


Avp Yat 


({)4Bp ps 


Avp ps 
AUP 481 
Aup pg 
Avp qi 
Avp yar 
Avp pz 
Aup yyw 
Aep qa 
Auvp Ww 


JUBUTVA[OAU] UlxoRjUy 
“110A §=ATOPBINIO 

JO SU3Ig 481,70 
Jo auviveddy 


aT 





9 


, 
~ 


~ 


e3y esB\) 








saspy jojo fo Capmuns 


San feet ci nth AB pf nn temas Na scl 

















MARVIN—THE HEART IN DIPHTHERIA 471 


Necropsies of these three patients revealed changes in the hearts 
which were so similar in nature and extent that they may be described 
together. In all there was moderate edema of the myocardial tissue, 
swelling of the muscle fibers, and infiltration with mononuclear cells. 
The cardiac fibers in many areas stained poorly, the striations were 
indistinct or absent, the nuclei were often invisible, and there was a 
glistening appearance suggesting the “hyaline degeneration” mentioned 
so often in this connection. The cellular infiltration was chiefly diffuse, 
and most marked in the ventricular myocardium, but in all of the cases 
there were small foci composed of a denser accumulation of cells. 
Small mononuclear cells predominated in all cases, but eosinophils could 
practically always be identified, and were estimated to form about 0.5 
to 1 per cent. of the total number. A few polymorphonuclear neutro- 
phils were seen; in Case 13 they were more numerous than in the 
others. Sections of the conduction system, including the sino-auricular 
node, auriculoventricular node, auriculoventricular bundle, and both 
bundle branches, were stained and examined carefully for the presence 
of lesions. They were found to be entirely normal in appearance with 
the exception of the sino-auricular node in Case 12, which showed a 
marked increase in vascularity and moderate infiltration with small 
mononuclear cells. Whether or not the inflammatory process in the 
pacemaker was responsible for the extremely rapid rate in that patient 
must remain an unanswered question, as electrocardiograms might have 
indicated that the impulse was arising in some portion of the heart other 
than the sino-auricular node. 


COM MENT 


Sinus arrhythmia was the only irregularity which affected any con- 
siderable portion of the patients in the group studied; it was present 
in 25 per cent. of the whole series, or in 61 per cent. of those who 
showed irregularities. Auricular premature beats were far less common 
in our patients than in those of Smith,®* as they were detected in only 
two instances. Ventricular premature beats, sino-auricular block, and 
a shifting pacemaker were each found in but a single case. None of 
the before-mentioned irregularities was associated with signs or symp- 
toms of circulatory injury, and they were regarded as unimportant. 

The electrocardiograms from patients dying of circulatory failure 
have shown two significant changes: interference with auriculoventric- 
ular conduction, and interference with intraventricular conduction. One 
or both of those changes is shown in every figure from 1 to 9; there 
is partial or complete auriculoventricular heart block, or a conspicuous 
alteration of the QRS complex. Variations in the P or T waves, 
changes in the heart rate, premature beats of whatever origin, have 
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never been associated with signs of circulatory impairment in our 
patients unless there was also evidence of injury to the conduction 
system, as shown by one or both of the signs before-mentioned. 
Smith ** says that “acute heart-block is without exception the only pulse 
abnormality which resulted fatally’’ during the period of his study; 
it is clear from his published figures that the term “heart block” includes 
intraventricular as well as auriculoventricular block. McCulloch,*" 
however, mentions four fatalities among twelve patients whose electro- 
cardiograms had shown no “gross abnormality.” The term “gross 
abnormality” is one which is subject to personal interpretation, but his 
description of the electrocardiograms from these twelve patients is as 
follows: 

There is usually evidence of preponderance on the right or the left side of 
the heart. Most frequently this is on the left side, the result most probably of 
failure of the right ventricle. The most frequent disturbance observed in the 
electrocardiogram in this type of case is some disturbance in intraventricular 
conduction. The QRS time is prolonged, the amplitude of the R wave is much 
diminished, and the T wave becomes inverted, often in all three leads. The 
delay in conduction in the ventricles may be due to disturbance in the conduct- 
ing tissue, although I am of the opinion that it is more readily explained by 


the increase in size of the dilated and hypertrophied ventricle, necessitating a 
longer time for the impulse to reach the ventricle and cause it to respond. 


While the opinion of McCulloch concerning the cause of delayed 
conduction within the ventricles is not that of most observers, it need 
not be discussed at this point; the important fact emerges that in his 
patients, as in those of Smith and those reported in the present paper, 
the significant changes in the electrocardiogram were but two: delay in 
auriculoventricular conduction, and delay in intraventricular conduction. 

It should be kept in mind that the foregoing statements apply only 
to electrocardiograms which are abnormal. That a patient may die of 
myocarditis and yet have normal electrocardiograms is illustrated by 
Case 10 of this paper. 

The ten patients discussed in the foregoing pages are of considerable 
interest from the standpoint of their classification into “vascular” and 
“cardiac” types, as proposed by Gunson.** Examination of the histories 
and electrocardiograms shows that Cases 1, 4, 5, 7 and 10 would 
have to be classed as “‘vascular,” and Cases 2, 3, 6, 8 and 9 as “cardiac.” 
If the electrocardiograms of the two groups are compared, it will be 
found that the “vascular” patients, with a single exception (Case 10) 
showed just as profound disturbances as the “cardiac’”’ patients ; it seems 
unlikely that such extraordinary changes as those shown in Figures 1, 
5 and 7 should be due to purely circulatory disturbances in the heart 
rather than to degenerative lesions. Postmortem examination of the 
heart was obtained in one patient of each group, and disclosed myo- 
cardial changes of the same type, but differing in extent and severity, 
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as would have been expected from the clinical course. The limited 
observations on this group of patients therefore affords no support 
for the proposed division into “vascular” and “cardiac” groups. 

It is interesting to note that in nine of the ten patients who showed 
clear signs of circulatory failure, the heart sounds were considered 
abnormal, the chief alteration being a weakening of the first heart sound 
and a loss of its muscular quality. In some cases the second sound 
seemed to be accentuated, but this may have been due to unconscious 
comparison with an enfeebled first sound. In the tenth patient (Case 4), 
there was general agreement that the heart sounds were louder and 
clearer at the time heart block was demonstrated than at any previous 
time. This same patient illustrated a fact which has been emphasized 
elsewhere: that complete heart block in diphtheria does not always 
cause profound slowing of the ventricles. The lowest observed rate in 
two of our three cases of complete block was 58 per minute; in the 
remaining patient, the rate was once counted at 36 per minute, but was 
usually above 48. 

Reference to the summary in the table will indicate that syncope and 
gallop rhythm, which have been mentioned by some observers as impor- 
tant signs of circulatory injury, occurred but rarely in the series here 
reported. In the ten fatal cases which have been discussed, syncope 
was noted only once, and that was less than an hour before death 
occurred. Gallop rhythm was also noted only once in that group of 
ten cases, but was present in two of the three additional patients from 
whom electrocardiograms were not obtained; it was therefore found 
in three of thirteen fatal cases. It seems clear that in the present 
group of cases, neither syncope nor gallop rhythm constituted an early 
or valuable sign of circulatory involvement. 

Enlargement of the heart of sufficient degree to be demonstrated 
by palpation or percussion was present in only half of the fatal cases. 
While clinical methods of determination of the heart size are notoriously 
inaccurate, it must be remembered that most writers who regard “dila- 
tation of the heart” as an evidence of circulatory injury depend on 
clinical methods, and not on the roentgen ray, for its detection. Enlarge- 
ment of the liver has seemed a far more important sign in our expe- 
rience; it occurred in seven of ten fatal cases (in ten of the thirteen 
reported), and could be demonstrated clearly in every instance. 

The importance of vomiting, in association with other signs, as an 
indication of myocardial involvement is indicated by its occurrence in 
eleven of our thirteen fatal cases. The two remaining patients (Nos. 5 
and 7) died so shortly after admission to the hospital that the absence 
of vomiting is of little moment; it is not known whether or not they 
had vomited prior to the time of admission. This symptom has been 
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recognized as significant by so many authors that it is of interest to 
inquire into its etiology and the reason for its almost invariable occur- 
rence in fatal cases. Vagal degeneration, formerly invoked as an expla- 
nation, is no longer acceptable, and vomiting frequently occurs long 
before there is evidence of visceral congestion. In view of the illumi- 
nating studies of Hatcher and Weiss ** on the vomiting which is asso- 
ciated with toxic doses of digitalis, it seems not unlikely that the vomiting 
of diphtheria patients who subsequently die of circulatory failure may 
be due to a similar mechanism: a reflex stimulation of the vomiting 
center through a poisoned heart. 

In evaluating the electrocardiographic evidence submitted for the 
cases reported, it may be urged that the physical signs and symptoms 
in those patients were so clear as to make electrocardiograms unnecessary 
for diagnosis or prognosis. That is true. It should be kept in mind, 
however, that the cases analyzed in the foregoing pages were selected 
for two reasons: because the patients did have unquestionable clinical 
or necropsy evidence of circulatory involvement, and because the disease 
proved fatal. In a moderate number of cases not presented in this 
report, a tentative diagnosis of myocarditis was made on the basis of 
suspicious clinical signs, but electrocardiograms remained normal and 
the patients recovered. Subsequent review of these patients led to the 
conclusion that there was no clear evidence of circulatory injury. In 
such cases, a normal electrocardiogram may be considered simply an 
additional negative observation; comparable perhaps with the absence 
of cardiac or hepatic enlargement. Those physicians who have charge 
of diphtheria patients will appreciate how eagerly such negative obser- 
vations are sought in a disease where positive findings usually mean a 
fatal issue. 

In the earlier portion of this paper, it was indicated that an-attempt 
would be made to determine the value of electrocardiograms in the 
diagnosis of myocarditis. The result may be stated briefly as follows: 
In a group of ten patients who presented unequivocal signs of circulatory 
involvement, nine had electrocardiograms which confirmed the clinical 
findings. In several of them, electrocardiograms gave the first indication 
of cardiac injury, and in one patient they provided the only evidence 
which was obtained. In other patients, normal electrocardiograms were 
at variance with the tentative clinical diagnosis of myocarditis, and it 
was subsequently agreed that the electrocardiographic evidence had 
almost surely been correct; that myocarditis had not been present. In 
most patients the clinical and electrocardiographic signs will be in agree- 
ment; if there are definite signs of circulatory injury, however, with 
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a normal electrodiagram, a diagnosis of myocarditis is warranted. If, 
on the contrary, clinical signs are absent or unconvincing, while electro- 
cardiograms show a disturbance of auriculoventricular or intraven- 
tricular conduction, death is practically certain to occur. In the present 
group of patients, such changes have been associated with a fatal issue 
in every instance. 

Finally, a word may be said about ‘the unexpected death which has 
become so firmly associated with the name “diphtheria.” A decade ago, 
Gunson ** wrote that he had seen no instances of sudden death, and 
that “judging from the more recent literature in cases which are care- 
fully investigated, sudden or unexpected death is extremely rare.” That 
some patients have died with extreme suddenness during an apparently 
normal convalescence can scarcely be doubted; nearly every textbook 
mentions some such incident in the author’s experience. It is probable, 
however, that the frequency of such events has been exaggerated by 
their dramatic and impressive nature. It may properly be questioned 
whether the patients dying suddenly in convalescence would not have 
shown electrocardiographic changes during the course of the illness, 
as in some of McCulloch’s ** patients, who were therefore confined to 
hed for a longer period than would have been required otherwise. Our 
experience is similar to that of Gunson: we have known of no instance 
in which death occurred unexpectedly, although in some patients the 
end came suddenly. Signs of heart failure have never been noted 
during convalescence in any patient of the present series. 

It is well known that there may be disturbances of the heart which 
are impossible to detect clinically, but which are readily revealed by 
electrocardiograms—delayed auriculoventricular conduction, bundle 
branch block, intraventricular block—and it is apparent from the studies 
already mentioned that these are the very disturbances which are of 
importance in diphtheria. It seems difficult, therefore, to escape the 
conclusion that every patient with faucial diphtheria or convalescent 
from it should have the benefit of electrocardiographic study. 


SUMMARY AND CONCLUSIONS 


A brief review of the literature concerning the circulatory system 
in diphtheria is given. It appears to indicate: (a) that degeneration 
of the vagus nerves is of questionable importance, (>) that there is no 
specific affinity of the diphtheria toxin for the conduction system of the 
human heart, (c) that toxic myocarditis is present in a large proportion, 
possibly in all, of the patients who die of circulatory failure, (d) that 
there may be, in addition to myocarditis, or independent of it, a primary 
failure of the peripheral circulation which is ascribed to various factors. 
The evidence in favor of this last view cannot be regarded as con- 
clusive at the present time. 
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Clinical and electrocardiographic observations on ninety patients with 
faucial diphtheria are presented, and the histories of three additional 
patients who did not have electrocardiographic study but were subjected 
to necropsy are included. The symptoms, physical signs and electro- 
cardiograms of the fatal cases are analyzed. 

The only abnormalities in the electrocardiograms which seemed to 
be of significance in this study were disturbances in auriculoventricular 
or intraventricular conduction. Sinus arrhythmia occurred invariably 
in young patients with heart rates below 95 per minute. Auricular and 
ventricular premature beats, sino-auricular block, and variations in the 
form of the P wave were noted seldom and appeared to have no sig- 
nificance. 

No evidence was obtained to indicate that in some patients the heart 
was primarily injured and in others the peripheral circulation suffered 
the first and greatest damage. In our patients with circulatory impair- 
ment, the picture seemed to be that of myocardial failure. 

The signs of myocardial involvement which appeared to be of greatest 
value were vomiting, hepatic engorgement and a change in the character 
of the first heart sound. Syncope occurred but once in the series here 
reported, and gallop rhythm was noted only three times. There was a 
complaint of abdominal pain in five of the thirteen fatal cases. 

Necropsy in five cases revealed widespread myocarditis. In one 
case the entire conduction system was profoundly damaged, in one the 
sino-auricular node alone was affected and in the others the conduction 
system appeared normal. The vagus nerves were found to be normal 
in one case; they were not examined in the others. 

Electrocardiograms have proved of considerable value in diagnosis 


and prognosis. 








INTRAMUSCULAR USE OF ETHER IN PERTUSSIS * 


ABRAHAM TOW, M.D. 
NEW YORK 


The successful treatment of pertussis has long been a stumbling 
block in the progress of medicine. This disease, although in itself rarely 
fatal, leaves behind an individual susceptible to many pulmonary con- 
ditions, especially tuberculosis. The sight of a child in a paroxysm 
only too often confronts the physician with his limitations. Sedatives 
without number have been tried, but their value is uncertain and they 
cannot be relied on to alleviate or to limit the disease. The use of vac- 
cines has been greatly advocated, and both sides of this question have 
their adherents. Bowditch’ has recently urged the use of the roentgen 
ray and his claim is supported by the work of Kingston and Faber * 
and of Struthers.* Chlorin gas has, of late, received much press notice, 
but little scientific support as a cure. This work is still going on. The 
use of ether intramuscularly also has been recommended, and in order 
to determine the value of this method, all patients with whooping cough 
seen at the outpatient department of the City Hospital from July to 
December, 1924, were so treated. 


REVIEW OF THE LITERATURE 


In 1914, Audrain,* at the Havre meeting of the Association for the 
Advancement of Science, recommended the use of ether intramuscularly 
in bronchopneumonia, measles, scarlet fever and especially in pertussis. 
The war interrupted further work along the lines of his recommenda- 
tion, but in 1919, Weil and Dufort reported success with the intra- 
muscular use of ether in whooping cough. Deherippon used it in thirty 
patients, with favorable results in twenty-five but with no improvement 


* Received for publication, Feb. 9, 1925. 

* From the Pediatric Service, Outpatient Department, City Hospital; Walter 
Lester Carr, Visiting Physician. 
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in five. De Bouillon ° treated seventeen patients, and reported favorable 
results, although a review of his case summaries show that nine patients 
(five hospital and four ambulatory) were aided and eight did not 
respond. Geonese,® in two articles, reports its use in seventy patients, 
with cure in fifty, benefit in twelve and no change in eight. Ten patients 
were treated by Veronese,’ with improvement in five, cure in two and no 
change in the remaining three. D’Aroma ® treated twelve patients and 
noted marked improvement in all. Mancinelli ® noticed a striking differ- 
ence in the response of ambulatory and hospitalized patients. Of thirty- 
six ambulatory patients treated, seventeen were cured, eighteen were 
much improved and one was slightly improved. Thirty-five hospital 
patients received injections: eleven improved; in one, injections were 
given twice and then discontinued because of a severe local reaction, and 
twenty-four were not helped at all. Of the last, seven died of broncho- 
pneumonia. Magni’*® reported thirty-five patients with cure in seven- 
teen, improvement in nine and no effect in nine. 

Reim * gave daily injections of ether in camphor subcutanecusly in 
thirty-seven patients with good results. He noted an abscess in one 
patient. Graeser** treated twenty-one patients: of these, three were 
cured, fourteen much improved, two slightly improved and two received 
only one injection each. One of the last mentioned, aged 2 months, and 
undernourished, died of bronchopneumonia ; the other coughed for eight 


weeks. He gave bromids, antipyrin and thymus to twelve patients, and 
these coughed from six to eight weeks to six months. Vomiting stopped 
only in one; and four died—two of pneumonia, one of tuberculosis and 


one of meningitis. 

Bedo ** reports success in several cases, and tells of two colleagues, 
one of whom cured a patient with chloroform narcosis. The other had 
several of his children ill with pertussis, the youngest of whom, aged 18 





5. De Bouillon, I.: De Tl influence de l’ether dans le coqueluche, Paris, 
Theses, 1920-1921. 

6. Geonese, G.: I] trattamento della tosse convulsa con le iniezioni di etere, 
Policlinico (sez. prat.) 28:187 (Feb. 7) 1921; ibid. 29:1105 (Aug. 21) 1922. 

7. Veronese, L. D.: Sulla terapia della pertosse con le iniezioni intra- 
muscolari de etere, Gazz. d. osp. 42:332 (April 7) 1921. 

8. D’Aroma, A.: Le iniezioni de etere della pertosse, Policlinico (sez. prat.) 
28:78 (June 16) 1921. 

9. Mancinelli, R.: Contributo clinico-statistico alla terapia eterea della 
pertosse, Pediatra 30:801 (Sept. 1) 1922. 

10. Magni, Z. L.: Le iniezioni intramuscolari di etere della cure della tosse 
conulsa, Riv. di clin. pediat. 20:285 (May) 1922. 

11. Reim: Zur Behandlung des Keuchhustens mit Aetherinjektionen, Med. 
Klin. 18:698 (May 28) 1922. 

12. Graeser, F.: Zur Aetherbehandlung des Keuchhustens, Deutsch. med. 
Wehnschr. 49:551 (April 27) 1923. 

13. Bedé, J.: Zu der Frage der Keuchhustenbehandlung, Ztschr. f. Kinderh. 
35:325 (June) 1923. 


> ch ee 
eid eee “Fg 


eee. -atmatseeter 


BGA ee ge) Pe, Gey 


Beste es 
» pict 








TOW—ETHER IN PERTUSSIS 479 


months, received an ether narcosis for a fractured arm during the incu- 
bation period and did not become ill. 

Panayotatou * treated twenty-five patients, with recovery in from 
twelve to fifteen days. Mason ** reported a series of twenty-six patients, 
ranging in age from 6 months to 8 years. Sixteen of these stopped 
coughing after 8 injections and did not cough again; six were definitely 
benefited, that is, the paroxysms became less frequent and less severe ; 
and in four the course of the disease was in no way altered. 

Lusk,** in a discussion of the treatment of whooping cough, dismisses 
the use of ether with a statement to the effect that it was discontinued 
because of severe local reactions with necrosis. Auricchio ** treated 196 
patients with vaccine, with 133 (67.8 per cent.) cures, forty-one (26 
per cent.) aided, and fourteen (6.2 per cent.) not aided. Of twenty- 
four patients treated with ether, only one (4 per cent.) was cured, 
two (8.3 per cent.) were aided and twenty-one (87.5 per cent.) were 
not affected. Auricchio strongly advocates the use of the vaccine. 


TECHNIC OF INJECTION 

Audrain * recommended the deep intramuscular injection of sulphuric 
ether at a point 2 cm. behind the middle of a vertical line drawn from 
the great trochanter to the crest of the ilium. Every other day he gave 
1 c.c. to infants up to 7 months of age and 2 c.c. to older children. 
Weil and Dufort gave similar doses every day for three days and then 
every other day. Nobecourt recommended the use of 0.5 c.c. every six 
hours for four days. Geonese had good results with a combination 
of the before-mentioned methods, and Mason, following his technic, 
gave the following: first day, 0.5 c.c., 2 injections; second day, 
1 c.c., 2 injections ; third day, 1.5 c.c., 2 injections; fourth day, 2 c.c., 
2 injections; fifth day, 2 c.c., 1 injection; each day thereafter, the 
same amount as on the fifth day. Mason also gave 6 c.c. of a 40 
per cent. solution of ether solution in olive oil every six hours with 
marked improvement in two out of four patients. 

In this series, a commercial brand of sulphuric ether used ordinarily 
for anesthesia, was taken directly from its container and was injected 
deep into the gluteal region. One cubic centimeter was given to all 
patients under 1 year of age, and doses up to 2 c.c. to those above that 
age. Injections were made daily for three to six days and then every 


14. Panayotatou, A.: Twenty-five Cases of Whooping Cough Treated with 
Injections of Ether, Brit. J. Child. Dis. 20:151-153 (July-Sept.) 1923. 

15. Mason, C. C : Treatment of Pertussis with Intramuscular Injection of 
Ether, J. A. M. A. 81:2114-2115 (Dec. 22) 1923. 

16. Lusk, F.: Diagnostik und Therapie der Kinderkrankheiten, Ed. 3, Berlin, 
Urban & Schwarzenberg, 1923, p. 254. 

17. Auricchio, L.: La terapia della pertosse, Pediatria 29:1009 (Nov. 15) 
1921. 
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other or third day, according to the need of the patient. If there was 
no improvement after five or six injections, they were discontinued. 
The point of election for ‘injection was posteriorly about 2 inches 
(5 cm.) below the middle of the crest of the ilium deep down almost 
to the bone. 
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RESULTS 
. Seventy-eight children, aged from 20 days to 7 years, received injec- 
tions. Fourteen of these failed to return after the first or second injec- 
tion, and three were not included in the results because of irregularity in 
attendance. Eleven of the sixty-one, or 18 per cent. of the remainder, 
were not benefited at all, but fifty, or 82 per cent., showed distinct 
improvement. Of the last, twenty-nine were aided greatly, seventeen 
showed much improvement and four were aided but to a lesser degree 
than the other two groups. In the first group were included all the 
patients that responded promptly to treatment. In these, the number 
and severity of the paroxysms were distinctly lessened; the patients 
slept better and the appetite improved. In the second group were 
included those who responded like the before-mentioned, but to a lesser 
degree. The third group consisted of patients in whom the number 
of paroxysms was small, and improvement was evidenced only in the 
lessening of the severity of the cough, better appetite and more quiet 
sleep. In some cases the duration of the disease seemed undoubtedly 
shortened, but this point was not investigated as the duration of per- 
tussis is most variable and there is too much uncertainty in determining 
the exact date of onset and of termination of the disease in an investi- 
gation of this sort. 

A total of 385 injections was given to eighty patients. This included 
two adults not considered in the foregoing series. Both of these were 
exposed to the disease and during examination showed the characteristic 
whoop. There was no history of pertussis during childhood. One failed 
to return after 2 injections, but the other, a woman, aged 27, received 
4 injections with distinct amelioration of the cough, which large doses 
of codein had failed to aid. She described the sensation of the injec- 
tion as a sharp, knife-like pain which lasted but a minute, with no after 
effects. Within half an hour she observed an odor like ether in her 
breath. This persisted for over six hours. 

Seven patients, or 9 per cent. of those receiving the injections, 
showed local reactions about the site of injection. Five of these had 
small, superficial necrotic patches, none larger than 0.5 cm, in diam- 
eter. One patient had two such small areas, and two patients had 
large, severe necrotic patches from 2 to 3 cm. in diameter and extend- 
ing into the deeper structures. Both of these patches took weeks to 
heal, but finally cleared up. In one patient, a bleb, as in a second 
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TaBLe 1.—Patients Who Responded to Treatment 








Dura- No. of 
tion No. Days Amount 
of of Over ° 
Disease, Injec- Which Ether, 
Days* tions Given OC.c. Result Remarks 


7 mo. 7 6 8 7 Much im- 
proved 

5 yr. 7 6 7 Very much 
improved 
8 yr. 15 4 5 ‘ Improved 
8 yr. 10 4 6 3 Very much 
improved 

11 mo. 10 5 10 Very much Four injections in 6 days; 

improved one 4 days later because 

cough became a _ilittle 

worse; greatly improved - 
8 yr. Much im- 

proved 

6 yr. ad Very much Seven injections in 8 days 

improved with marked improvement; 

recurrence after 5 days, one 

given with relief; recurrence 

after 2 weeks which codein 

did not relieve; two injec- 

tions and relief 
Very much Fight in 8 days with marked 
improved improvement; mild course; 
one after 4 days 

Very much 


improved 
Very much Slept all night after first in- 
improved — before had spells 





it every hour 
Very much 7 after second injec- 
improved — As on. oes - 
ays 
wien go crnights when given 
injectio: - fair nights on 
other day: 
Much im- Attacks “4 ‘saseupeun much 
proved less severe after third in- 


jection 
Verymuch Six injections in 8 days with 
improved marked improvement; re- 
currence after 12 days and 
one injection 5 da 
with immediate 





+ i Pt all tte 


PT 4 


Much im- 
proved 
Very much 
improved 
Very much 
improved 
Mueh im- 
proved 
Much im- 
proved 

7 yr. 9 Very much Mild course; practically no 

improved cough 4 days after last 

injection 





6 yr. Very much 
improved 
4 yr. Very much Five in 5 days with at im- 
improved vement; one 5 
ause cough slightly 
worse; better after that 
7 mo. i Much im- 
proved 
5 yr. J Very much 
improved 
8 yr. 5 Very much 
improved 
2 yr. a Much im- After fourth injection, cough 
proved greatly improved; number 
and severity lessened 
5 yr. N Improved 
2 yr. Very much 
improved 
4 yr. ! Very much 
improved 
6 yr. - Mueh im- 
proved 





* Before treatment. 
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TABLE 1.—Patients Who Responded to Treatment—C ontinued 








Dura- No. of 
tion No. Days Amount 
of of Over of 
Disease, Injec- Which Ether. 
Days tions Given C.c. Result Remarks 


5 6 Very much 
improved 
6 ; Very much Whoop stopped after third 
improved injection 
5 Very much Paroxysms stopped after 
improved fourth injection 
Very much 
improved 
Very much Distinct improvement follow- 
improved ing third injection 
Very much Diminished from every 15 
improved minutes to three to four a 
night after second injec- 
tion, and then gradually 
improved 
Much im- 
proved 
Severity greatly lessened after 
second injection 
Severity greatly lessened after 
second injection 
Very much Very much improved after 
improved three injections with little 
change after that 
Much im- 
proved 
Very much Better after second injection; 
improved 2 days later coughed again 
and this grew gradually 
worse; given one injection 
a week later with cure 3 
days later 
Very much From cough all night to four 
improved to five spells during night 
after first injection; much 
improved after three injec- 
tions 
Much im- 
proved 
Improved 
Much im- Seven in 7 days; two in 2 
proved days for recurrence a month 
later; aided greatly both 
times 
Improved 
Much im- Much improved after third 
proved injection but not after that 
Much im- Much improved after third 
proved injection but not after that 
Very much 
improved 
Very much 
improved 








degree burn, formed almost immediately after the withdrawal of the 
needle. On the next day this was pierced and the serum evacuated. 
An irregular line of demarcation formed, and in about ten days a 
necrotic slough was evacuated with a surface area of about 1 inch 
(2 cm.) square and tapering down, cone shaped, for fully 1 inch into 
the deeper structures. This cavity gradually filled in and healed with 


scar formation. 

Three hundred and eighty-five injections were given and eight, or 2 
per cent., produced necrosis. 

Occasional urine examinations were made and acetone was found 
only in one case, but this patient had shown a trace of acetone before 
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the injections were commenced. This patient improved markedly under 
treatment. Sugar was also found at one examination, and there was 
a history of diabetes in the male parent. Examination of the urine 
shortly after the cessation of the cough was negative. 

Only one of the seventy-eight children treated developed pneumonia, 
although the living conditions of the greater majority of these were poor. 


COMMENT 

The breath of those injected developed an ether-like odor within 
thirty minutes after the injection, and this lasted from four to six hours. 
The injections at times were very painful but the pain, which was 
sharp, knife-like and burning in character, disappeared within two 


TABLE 2.—Patients Who Did Not Respond to Treatment 








Dura- No. of 
tion No. Days Amount 
of of Over of 
Disease, Injec- Which Ether, 

No. Name Age Days tions Given O.c. Result Remarks 

t Bes 5 mo. ore 9 ll TB... « whetdenwaess Slept better but considered a 
failure 

: 2. A 2 yr. 30 s 10 13.6 No change 

3 M.M. 5 yr. 7 10 18 16 No . 

ai 

4 EM 2 yr. 14 9 16 ansennsueaes Considered of no aid although 
mother thinks injections 
were of some ip 

5 W.L 9 mo. 4 4 4 B!  sdtieteecion This child was sed to 
whooping cough; injections 
had no effect in aborting 
disease; illness lasted about 
six weeks and was of me- 
dium severity 

6 M.W. 65 yr. 10 6 No aid 

7 #F . 2 yr. 5 6 8 10 No aid ~— . 

8 C ‘ mo. 3 4 | eer ee posed to whooping coug 
but injection had no effect 
in aborting disease 

9 W.K. 8 yr. 7 5 5 8 No aid 

1 J. H. ll wk. 8 4 7 6 No aid 

nun &® 8 mo 14 5 7 7 veegedieieas’ Duration of paroxysms 


seemed decreased but num- 
ber unchanged 





minutes. (The use of a sharp needle will greatly minimize this pain.) 

The earlier the treatment is instituted the more likely is the possi- 
bility of a successful result. One must be sure of the diagnosis, and 
in this series treatment was usually delayed until a characteristic whoop 
was heard, and in some cases until codein, antipyrin and bromids had 
been given a thorough trial. Several patients, who were given injections 
during the paroxysmal stage, showed immediate improvement, which was 
evidenced by a marked lessening in the number of paroxysms, more 
restful nights, an increase in the appetite and much less vomiting. 

The danger of necrosis must always be borne in mind. The per- 
centage in this series is higher than that reported by most other 
observers, but all of the necroses in our patients occurred when the 
injection was given elsewhere than at the point of election; that is, 
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posteriorly, about from 1 to 2 inches (from 2 to 5 cm.) below the 
middle of the crest of the ilium, deep down almost to the bone. Here 
there is less superficial tissue and the danger of injecting the ether in 
tissue other than muscle is reduced to a minimum. 

Ether produces its action, we believe, in one or both of two ways. 
There is a possibility that the slow absorption from the site of injection 
and the subsequent slow exhalation through the lungs are sufficient to 
inhibit the growth of the organism or to lessen the effect of its toxin so 
that there is less irritation of the mucous membrane of the bronchi and, 
therefore, less coughing. In brief, ether acts as a local antiseptic. 

But it is more likely that the action of the ether is due to its narcotic 
properties. The paroxysm in pertussis is a severe cough. Therefore, 
since ether lessens the number of paroxysms, it acts either on the 
receptive apparatus to increase the threshold value, that is, to lessen 
sensibility, or on some part of the conduction system of the reflex arc 
to so increase the resistance of the nerve pathways that only the strong 
impulses get through. 

The marked difference in the results obtained in treating hospitalized 
and ambulatory patients, as shown by Mancinelli, may be explained in 
two ways: Hospitalized patients are less active; there is less motion, 
less metabolism, less respiratory activity, and as a consequence the 
products producing the irritation of the bronchi accumulate with a 
resultant increase in the number of paroxysms. Ambulatory patients 
have a greater metabolism and the substances producing the irritation 
are thrown off with the increased respiration. But it may be a question 
of inhibition: An ambulatory patient is more active, more alert; inhibi- 
tion is stronger, and it needs a stronger stimulus to bring about the reflex 
cycle producing the paroxysm. A hospitalized patient is quieter, less 
alert ; inhibition is dulled, and any slight stimulus produces a paroxysm. 
Either of the above reasons may also be advanced to explain why the 
paroxysm of whooping cough is more frequent at night when the patient 
is in bed than during the day when the patient is up. 

However, if ether is so soporific, why should it not also lessen inhibi- 
tion? With the lessening of inhibition we should get more paroxysms. 
But at the same time that the ether acts on the inhibitory center, it also 
acts on the receptive and on the conductive apparatus and thus prevents 
or delays the impulse in its passage to the center. This eliminates the 
question of inhibition. The first reason advanced seems the more 
logical of the two. 

SUMMARY 

1. Eighty-two per cent., or fifty out of sixty-one children suffering 
from whooping cough were aided by the use of ether intramuscularly. 
The ages varied from 20 days to 7 years. The number of paroxysms 
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was reduced and their severity lessened; the patients slept better; their 
appetite improved, and vomiting also was lessened. 

2. Eight per cent., or eleven, were not aided. 

3. Two adults and seventeen children are not included in the series 
because they were not under observation long enough. One of the 
adults had 4 injections, with an excellent result. 

4. Seven out of eighty patients, or 9 per cent. of the total number, 
had necrotic areas at the site of injection. Each of these had one 
area, except one patient who had two small patches. In only two 
instances were the local reactions severe. 

5. Eight out of 385, or 2 per cent. of the total number of injections, 
were complicated by necrosis. 


CONCLUSIONS 
1. Ether intramuscularly is a valuable drug in the treatment of 
pertussis. 
2. The use of ether intramuscularly is not without danger of necrosis. 


221 West 82d Street. 
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THE CLINICAL COURSE OF VACCINE-TREATED 
PERTUSSIS IN PRIVATE PRACTICE * 


C. A. ALDRICH, M.D. 
WINNETKA, ILL. 


As many of the reports as to results in vaccine therapy of pertussis 
have emanated from institutions, under which circumstance I believe 
the disease runs a relatively severe course, these observations were 
made on patients treated in private practice, in the hope that some facts 
as to the clinical manifestations seen might add to the accumulation of 
data, from which conclusions as to the best method and technic of 
treatment will eventually be drawn. 

As objectives, the following points were designated: (1) To deter- 
mine whether or not there was merit in the treatment; (2) to ascertain 
whether vaccine had any prophylactic value; (3) to see if such a 
thing as an average course for vaccine treated pertussis could be out- 
lined; and (4) to make observations as to the optimum time of 
administration. 

The technic employed was as follows. During a given period, every 
patient presenting with a definite history of exposure to whooping 
cough was given prophylactic treatment, consisting of three injections, 
on alternate days, of a glycerolated vaccine containing the Bordet- 
Gengou bacillus only. The doses were 2, 4 and 4 billions subcutane- 
ously, regardless of the age of the child. In every instance, exposure 
consisted in actually playing with children who were coughing, or in 
being in close contact with a schoolmate or with another member of 
the family. Each patient who came with a suspicious cough, especially 
with a history of exposure, was given three or four injections of the 
same vaccine on alternate days. These doses were 2, 4, 6 and some- 
times from 8 to 12 billions. In one or two instances, the fourth dose 
was delayed, and in many mild cases it was omitted. The mothers were 
interviewed frequently by phone (usually every other day), and were 
asked particularly as to the number of times the children were up at 
night, the amount of vomiting, and the date of definite and lasting 
improvement. These answers were noted verbatim. Other treatment 
was not used except in four or five patients with severe attacks. In 
these, phenobarbital in fairly large doses was used as a sedative, with 
rather indifferent results. The children were out of doors in good 
weather, but were housed on cold, rainy days. All patients in whom 
the subsequent history proved the exposure not to have been real, or in 
whom the cough was due to some other cause, were eliminated from 


* Received for publication, Jan. 27, 1925. 
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consideration. After the lapse of one year, the data on the remaining 
seventy-eight histories were tabulated. 


CLASSIFICATION OF PATIENTS 

The patients were divided into three groups: those who received 
prophylactic treatment, those whose cough developed during treatment 
or less than one week before it, and those in whom treatment was 
begun after the first week of the cough. In the tables compiled, the 
figures 1 to 4 are used to designate the severity of the disease: 1. A 
patient who did not whoop or vomit. 2. One in whom there was whoop- 
ing, but little or no vomiting. 3. One in whom both occurred and the 
patient was not up more than four or five times at night at the height of 
the disease. 4. One in whom the symptoms were more severe. 

It is regretted that there were no controls, but the nature of the 
material made this impracticable. 


TABLE 1.—Seventeen Patients Given Prophylactic Treatment 








No. of Days 
No. of Onset to 
Weeks of Daysto Improve- 
Name Sex* Exposure Severity Duration Develop ment Age 
J. J. g Family 0 0 1) 0 1% 
P.. & fol Family 0 0 0 0 6 
H. G. of Pamily 0 0 0 0 5 
H. B. g Family 0 0 0 0 7 
J. B. 2 Family 0 0 0 0 4 
M. B. Q Family 0 0 0 0 3 
J. ©. ref Playmate 0 0 0 0 6 
B. 8. og Playmate 0 0 0 0 5 
R. F. ref Playmate 0 0 0 0 4 
J. ©. ref Playmate 0 0 0 0 1 
A. P. ref Playmate 0 0 0 0 3 
8S. M. ref Playmate 0 0 0 0 2 
D. W. Pe Playmate 0 0 0 0 3 
N. L. rel Family 1 4 7 ? 2 
A. L. rol Family 1 5 14 ? 1% 
J. . og Family 3 6 15 28 1% 
SB Fs oc Family 3 6 13 31 2 





Average severity: 2. Four cases developed, all occurring in family contacts. 
* In this column, 9 indicates female, ¢ male. 


PATIENTS GIVEN PROPHYLACTIC TREATMENT 


Only four of these developed pertussis. As it is probable that, if 
untreated, some of these children might have escaped, care must be 
used in estimating the real value of the treatment. In this considera- 
tion, the type of exposure is so important that I cite one or two 
instances to illustrate. Three of these children played for several days 
with a family of children in the paroxysmal stage. None of the three 
developed whooping cough. In another instance the patient played 
indoors for about eight hours with a child in the late catarrhal stage. 
Eight days after exposure, he was given treatment. The day after 
the second dose, and for three subsequent days, he had a cough, but this 
immediately disappeared. 
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All four children who developed pertussis were exposed in their 
own homes. This makes it appear that the “thickness” of the exposure 
and its duration had a definite influence on the incidence of the disease. 
In some of these, the onset of the disease was so late that it seemed pos- 
sible a temporary immunity had been established by the vaccine, and 


TABLE 2.—Forty-Seven Patients Receiving Treatment in the First Week of Cough 
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in Weeks No. of Days 
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Severity Dose Improvement Age 
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Average severity, 2.6; duration, 6 weeks; improvement, 23 days; age, 3. 

Averages include only the cases developing pertussis. 

* Cough not characteristic and disappeared under 3 weeks. 

+ Developed cough during prophylactic treatment. 

t In this column, 9 indicates female, ¢ male. 
that when this immunity disappeared, after from one to two weeks, the 
disease was contracted. 

The patients who developed pertussis did not have severe attacks. 
Two neither whooped or vomited, and two were up less than four 


times at night when the disease was at its worst. 
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When it is considered that six presumably susceptible children 
exposed in their own families, and seven others thoroughly exposed to 
playmates, escaped the disease after prophylactic treatment, it is fair 
to conclude that this treatment is worthy of trial with definite hope 
of success, 


PATIENTS TREATED DURING THE FIRST. WEEK 

Thirteen of these did not develop clinical pertussis. Here again, 
it is probable that, if untreated, not all would have whooped. It is 
equally probable, however, that many of the thirteen were in the 
catarrhal stage, and that in them the disease was aborted. 

In the children who developed the cough, permanent improvement 
took place about three and one-half weeks from the onset. The dura- 
tion of the cough was seldom more than six weeks. Question marks 


TABLE 3.—Fourteen Patients Receiving Treatment After First Week of Cough 








Duration No. of No. of Days 
.in Weeks Days Coughed 
After First Onset to Before 
Severity Dose Improvement Treatment 
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+4 3 
g 4 
3 4 

4 
2 1 
2 1 
9 4 
é 3 
g 1 

3 
Q 1 
g 4 
2 1 
g 3 





Average severity, 2.7; days from onset to improvement, 2.7; weeks duration, 5.7; age, 
5 years. 
*In this column, 9 indicates female, ¢ male. 


appear where the disease was so mild or the improvement so gradual 
that it was not possible to note the exact date of the turning point. 
As a rule, however, no difficulty was encountered in fixing on this date 
when the answers to the question as to the number of times the patient 
was up at night were compared. Relapses, apparently due to super- 
imposed upper respiratory infections, occurred a few times. 


PATIENTS RECEIVING TREATMENT AFTER THE FIRST WEEK 

The average severity in this group was slightly greater than that of 
the preceding group. No case had a prolonged course, however, and 
there were no serious complications. In four or five patients, improve- 
ment followed immediately after the completion of treatment. 

The length of time from the onset to improvement was not appre- 
ciably longer in this group than in those treated during the first week, 
and it was shorter than that in the two moderately severe cases which 
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developed after prophylactic treatment. It would appear, therefore, 
that early administration of vaccine did not shorten the period of severe 
cough more than did its administration at the beginning of the parox- 
ysmal stage. 


COMPARISON OF THE PREVIOUS TABLES, INCLUDING ONLY THE 
CASES OF CLINICAL PERTUSSIS 


This is included to give some idea as to the course of pertussis in 
this series, and to afford a comparison of the results of treatment 
given at different periods. 

Judgment as to the merit of treatment must be based on a comparison 
of the course and severity of the disease in untreated cases and its 
manifestations in those treated. Reference to standard texts as to the 
average duration led to the conclusion that the height of the disease 
was usually reached at about four weeks, and that this degree of 
severity usually persisted for one or two weeks longer. From this it 
would appear that in this group the period of severe coughing was 


TABLE 4.—Comparison of Averages in the Three Groups 














Duration 
in Weeks No. of Days 
After First Onset to 
Dose Improvement Severity 


Prophylactic treatment...................+. ‘ 6 29 (2cases) 2 
Treatment after first week 5 5.7 4.7 2.7 








reduced one or two weeks. Using the same texts for comparison, it 
would appear that the same amount of time was saved in the duration 
of the disease. 

There were no severe reactions from the giving of these relatively 
large doses of vaccine. The infants received the same doses as the 
older children, and were not appreciably more affected. Febrile reac- 
tions were unusual, and in no instance was there a chill. Less than 
one-half had uncomfortable arms. In no instance did a parent suggest 
termination of treatment on account of its unpleasant effect on the 
child. It is my impression that the children who had the more marked 
reactions showed greater improvement after treatment, although there 
is no definite proof on this point. 


SUMMARY 


The results of vaccine therapy in a carefully followed series of 
sixty-five consecutive cases of pertussis and the results of vaccine pro- 
phylaxis in seventeen consecutive pertussis contacts seen during the 
same epidemic are recorded. 

I believe the following conclusions are justified. 
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1. As to the merit, patients treated after the onset of symptoms 
had slightly milder attacks, which terminated somewhat earlier than as 
outlined in standard textbooks. There were no complications except 
the usual bronchitis. There is evidence that in some the disease was 
aborted during the catarrhal stage. 

2. As to the prophylactic value, definite evidence is shown that some 
cases were prevented, although in the absence of controls the percentage 
cannot be estimated. Only four of the seventeen patients given prophy- 
lactic treatment developed pertussis. 

3. As to the course of the disease, the average duration was about 
six weeks, with definite and lasting improvement beginning less than 
four weeks from the onset. The average patient was up with 
paroxysms three or four times at night during the height of the dis- 
ease. The vomiting was of short duration. 

4. As to the best time for treatment, the duration of the disease 
and the length of time before improvement were approximately the 
same, regardless of the time of treatment, but the patients treated later 
had slightly severer attacks. The occurrence of several cases in which 
it appeared that the disease was aborted in the catarrhal stage, how- 
ever, makes it seem advisable to give treatment as early as possible. 





; 








AN EPIDEMIC OF “GLANDULAR FEVER” IN 
A PREPARATORY SCHOOL FOR BOYS* 


C. C. GUTHRIE, M.D., ann J. F. PESSEL, M.D. 
LAWRENCEVILLE, N. J. 


In the autumn of 1922, we had an opportunity to observe an 
epidemic of a peculiar, acute disease which occurred in a large pre- 
paratory school for boys. The disease evidently was introduced by a 
lad returning from his summer vacation. It began in one of the 
houses, rapidly ran through the susceptible boys in that house and, 
in the meantime, extended to the rest of the school. The student body 
consists of about 500 boys, ranging in age from 13 to 18, and it was 
notable that chiefly the younger boys were affected, whereas most 
of the older ones escaped entirely; among sixty masters, nurses and 
physicians there was but one patient. The time covered by the epi- 
demic was about nine weeks, from the latter part of September to the 
third week in November, 1922. From that time until the time of 
writing, not a single case has been observed in the school. One hundred 
and twelve patients were admitted to the infirmary during this time; 
owing to lack of infirmary space, a considerable number occupied beds 
in the various houses and a still larger number of patients with milder 


symptoms received treatment in the dispensary as ambulant patients. 
From observations which will be mentioned later, we have reason to 
believe that there were over 300 cases in the school during this period. 


CLINICAL MANIFESTATIONS 


The clinical manifestations in the patients admitted to the infirmary 
were as follows: 

Prodromal Period.—For a period of two or three days there often 
was complaint of a sore throat and a “‘no-account” feeling, accompanied 
by a slight dull headache. In.a small percentage of instances, the acute 
onset was preceded by a peculiar conjunctivitis, usually unilateral. 

Onset.—This usually was abrupt, with chilly sensations, headache, 
sore throat, general malaise, prostration and fever, which rapidly rose 
to its maximum of 101 to 103 F., but very rarely any higher. The dura- 
tion of the febrile period was from two to five days (average three days), 
the fall in temperature being, for the most part, gradual, but there was 
no regularity on this point. The patients became drowsy soon after 


* Received for publication, Jan. 27, 1925. 
* Read by title at meeting of Association of American Physicians, Atlantic 
City, May 6-7, 1924. 





GUTHRIE-PESSEL—“GLANDULAR FEVER” 493 


the onset or shortly before the fever started to decrease, and often 
slept as long as twenty-four hours, to awake with a normal temperature 
and a feeling of well-being. 

Nose and Throat.—The appearance of the throat was characteristic ; 
it presented a dry, coarsely granular appearance, owing to the swelling 
of the lymphatic elements in the pharynx. The tonsils, when present, 
showed only moderate swelling. In no instance was exudate or a 
membrane observed in the throat. The nose was frequently stopped up, 
probably due to swelling alone, as no increase in secretion was noted. 
With the stoppage of the nose there were often subjective sensations in 
the ears; these were never severe, and always disappeared when the 
nasal passage became clear, as usually happened with the fall in the 
temperature. 

There was anorexia, occasionally constipation and some general 
abdominal discomfort, but no other digestive symptoms. With the 
termination of the fever the appetite was greatly increased. The skin, 
particularly that of the face, was flushed, but no definite rash was 
observed at any time. Pain in back and limbs, such as occurs with grip, 
was strikingly absent, and the headache disappeared with the fall in the 
temperature. 


Conjunctivitis—The eyes were usually somewhat congested and 
a peculiar, dry, rather granular conjunctivitis, involving both palpebral 
and bulbar conjunctivae, occurred in a fair percentage of cases (8 or 
9 per cent.). It was usually unilateral and not associated with an 
increased lacrimal secretion or a purulent exudate. Sometimes this was 
the earliest sign of the disease and preceded the fever by four or five 
days; sometimes it occurred during the febrile state, and sometimes it 
was practically the only sign of the acute stage of the disease. When 
seen, it was considered diagnostic. 

Palpable Spleen and Liver.—Almost all of the bed patients showed 
an easily palpable spleen in the febrile stage of the disease ; the enlarge- 
ment was moderate, but in a few instances the organ descended a hand’s 
breadth below the costal margin on deep inspiration. The edge of the 
liver was felt in a smaller percentage of cases. Both spleen and liver, 
but especially the latter, were slightly tender to palpation. In all but 
very few cases, the swelling subsided soon after the temperature returned 
to normal. 


Lymph Nodes.—During the early portion of the acute stage, the 
lymph glands were not enlarged; by the end of the febrile period, 
swelling became noticeable and involved practically all of the superficial 
glands, including the epitrochlears, but those most markedly affected 
were the posterior cervicals. The maximum size attained by these glands 
was about that of an English walnut, and on palpation they showed dis- 
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tinct, but rarely extreme, tenderness. The anterior cervicals, sub- 
mental, axillary and inguinal glands also were enlarged—all of them in 
many cases, some of them in all cases. Ina few boys, slight substernal 
pain associated with a peculiar cough occurred without physical signs 
that could be made out, possibly due to swelling of the bronchial glands. 
The rather vague abdominal discomfort’ of which some complained may 
have been due to swelling of the mesenteric or retroperitoneal glands, 
but we were unable to detect any enlargement by palpation; in the 
earlier stage, it may have been due to the swollen liver or spleen, both 
of which were tender when touched. 

Blood.—In the early febrile period, the total leukocyte count was 
found to be increased slightly, from 12,000 to 15,000, and differential 
counts showed an increase in polymorphonuclear neutrophils. With the 
fall in the temperature, the total counts returned to normal or some- 
what below, and differential counts made at intervals of some months 
showed an increase in the lymphocytic cells which persisted while the 
glands remained enlarged. 

Urine—A slight febrile albuminuria occurred in the early stage of 
many cases, but disappeared in a few days. 

Complications—No complications were observed. In particular 
there were no paralyses, no otitis media, none of the glands suppurated 
and there were no instances of acute nephritis. 


ETIOLOGY AND PATHOLOGY 


The relatively few blood cultures that were taken proved entirely 
negative. Smears and cultures from the eye likewise were negative. 
Throat cultures revealed nothing of significance. No gland was removed, 
and gland puncture was not attempted. Consequently, nothing was 
learned concerning the etiology and pathology of the disease, as our 
laboratory facilities at that time did not permit a more complete study. 


DIAGNOSIS 

The more striking manifestations may be recapitulated briefly: 
(1) Epidemic form; (2) age incidence; younger boys chiefly involved ; 
(3) abrupt onset, with chilly feeling, sore throat, fever and prostration ; 
(4) characteristic throat; (5) characteristic conjunctivitis ; (6) palpable 
spleen; (7) palpable liver; (8) short febrile period followed by (9) 
general lymphadenitis, but posterior cervicals most markedly involved ; 
(10) polymorphonuclear neutrophil leukocytosis in feb:ile period, 
followed by (11) relative and absolute increase of lymphocytic cells 
accompanying the lymphadenitis; (12) favorable outcome in all cases. 
From acute respiratory diseases, such as grip, influenza, broncho- 
pneumonia, tonsillitis and common colds, the differentiation was easy. 
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\Vith acute diseases associated with enlargement of the spleen, such as 
typhoid fever and malaria, there would be no confusion. From febrile 
conditions associated with a generalized swelling of the lymphadenoid 
tissue, such as Hodgkin’s disease and acute leukemia, there would be no 
trouble in separating this condition. 

There is one disease, however, from which the differentiation was 
not so easy. An extensive epidemic of dengue fever occurred through- 
out the southern United States in the summer and fall of 1922. As many 
boys attending the school came from sections in which dengue was 
prevalent at that time, we naturally considered the possibility that we 
might be dealing with that disease. Among other points in common 
may be mentioned: (1) Short prodromal period; (2) sudden onset with 
chilly sensations; (3) short, sharp, febrile course; (4) headache, las- 
situde, general malaise; (5) frequent enlargement of the spleen; (6) 
enlargement of the lymph nodes and persistence of the enlargement; 
(7) cessation of the epidemic with the onset of cold weather and the 
disappearance of mosquitoes; (8) favorable outcome. 

In dengue there are commonly observed: (1) A skin rash; (2) a 
leukopenia with relative lymphocytosis; (3) aching pains in the loins; 
(4) “break-bone” sensations ; (5) lymph node enlargement involving the 
inguinals chiefly. 

In the cases observed by us it was noticeable that there was: (1) no 
skin rash; (2) no “break-bone” sensations and no pain in the loins; 
(3) a general glandular enlargement with the posterior cervical glands 
chiefly involved; (4) an initial leukocytosis, with an increase in the 
polymorphonuclear neutrophil cells; (5) a peculiar conjunctivitis in 
many instances; (6) a peculiar appearance of the throat in practically 
all; (7) a distinctly greater morbidity among the younger boys. 

The epidemic disease seen by us thus differed from the descriptions 
of dengue fever in several essential points. There were sufficient points 
of similarity, however, to warrant the question as to whether the patients 
we saw might have been actually cases of dengue fever. We cannot 
answer this question with assurance. It may be pointed out, however, 
that if we were really dealing with dengue, it must have been in a 
greatly modified form or the clinical descriptions of that disease 
accessible to us were quite inadequate. When so much similarity occurs 
in the manifestations of two diseases, the suggestion is that if the 
conditions are not actually identical they may possibly have a similar 
etiology. 

COM MENT 


The acute stage of the disease was so short that if these illnesses 
had occurred at home, very few, if any, of the boys would have gone to a 
general hospital. Many of them would not have been seen by a physi- 
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cian; others perhaps would have consulted a physician once or twice in 
the febrile period, at which time most of them would have readily passed 
as cases of grip. The glandular swelling occurred later when the acute 
symptoms had largely disappeared. 

Our opportunities for observation were unusually good: the boys 
came to us early, and it was possible to keep them under observation for 
a long time. Physical examination of all the boys in the school during 
the months of January, February and March, 1923, revealed a sur- 
prisingly high incidence of marked general glandular enlargement, and 
from this we formed our estimate as to the probable number of boys 
originally involved. No similar results were encountered in examina- 
tions made this year. During the epidemic, the disease was regarded 
by the layman as grip, an impression we were at no pains to dissipate ; but 
no one with an opportunity to observe and follow these cases could 
doubt that he was dealing with a definite clinical entity which corre- 
sponded very closely with the published descriptions of “glandular 
fever.” 

Concerning the relationship of this disease to the hematologic picture 
known as “infectious mononucleosis,” we can say relatively little. We 
have records of eighty total and differential leukocyte counts on these 
boys, but only three or four in any case. These represent, for the most 
part, counts made during the acute febrile stage and counts at intervals 
of one and two months thereafter. The early counts showed merely a 
moderate polymorphonuclear neutrophil leukocytosis; the later ones in 
many instances, a normal or slightly subnormal total count with an 
increase in the lymphocytic cells. In no instance was a blood picture 
encountered that was nearly so striking, particularly in regard to 
tiie increase of immature lymphocytic cells, as that presented in the 
cases we have seen of “infectious mononucleosis” in young adults. It 
is entirely possible that such conditions were present but escaped recog- 
nition, as we did not make daily examinations of the blood over a long 
period in any of the patients. If, as has been suggested, “infectious 
mononucleosis” represents merely the picture produced by sporadic 
instances of glandular fever in young adults, it may be that the effect 
on the blood is actually somewhat different from that produced by milder 
attacks occurring in epidemic form among younger people. An excellent 
opportunity to decide this point was missed, chiefly on account of the 
mass of clinical material requiring attention. 





THE KIDNEY: A FILTER FOR BACTERIA 


|. THE PRESENCE OF BACTERIA IN THE BLOOD, KIDNEY AND URINE 
AFTER VARYING INTERVALS FOLLOWING INTRAVENOUS 
INJECTION * 


HENRY F. HELMHOLZ, M.D. 
AND 
FRANCES MILLIKIN, B.A. 
Laboratory Assistant, Section on Pediatrics, Mayo Clinic 


ROCHESTER, MINN. 


The rdle of the kidney as an excretory organ for formed particles 
has been investigated by numerous observers, the experimentation of 
whose technic has varied greatly and whose conclusions have been 
diametrically opposed. In these studies, the particles more immediately 
concerned are bacteria coursing in the circulation. 


REVIEW OF THE LITERATURE 


Up to 1896, the work on the subject seems to have been to a large 
extent confirmatory of the investigations of Wyssokowitsch,' in 1886, 
who concluded from his experiments that a period of time sufficient to 
produce lesions in the kidney always elapsed before bacteria appeared 
in the urine. Wyssokowitsch stated that ridding the circulation of 
bacteria by excretion was not a function of the kidney. In contrast to 
this conception is the earlier theory of Cohnheim,? that: “not only 
soluble, but even insoluble, elements of the blood are capable of being 
secreted, and may be found in the urine of normal persons whenever and 
because they are present in the blood stream.’ Cohnheim’s theory seems 
to have been generally accepted, in spite of the fact that a greater part of 
the work done apparently opposes his view. 

The work of Biedl and Kraus,* published in 1896, is probably respon- 
sible in no small measure for this state of affairs. In a large series of 
clear cut experiments, they seem to show that in the dog and rabbit 
bacteria pass through the kidney frequently in from twelve to fifteen 
minutes, and quite constantly in a period of from one to one and one- 


* Received for publication, Feb. 3, 1925. 

*This work was presented in abstract before the American Pediatric 
Society, Pittsfield, Mass., June, 1924. 
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half hours. These experiments are open to just criticism, as the urine 
was obtained either by catheter or by tying a catheter into the ureter, 
Moreover, this technic differs from that used by others, because the 
intravenous administration of sugar solution was used to produce 
diuresis. Rolly,* employing practically the same technic, found bacteria 
in the urine in from five to fifteen minutes after intravenous injection. 
These two series of experiments are outstanding, and the results are at 
variance with those of other experimentors who used a technic that is not 
open to the same criticism. It would appear from the literature that 
the oft-quoted results of Biedl and Kraus and of Rolly are to be 
attributed to possible error in the technic used, and do not prove, as 
has been assumed, that bacteria pass through the kidney in much the 
same manner as do water and salt. 

The evidence to the contrary, by Pernice and Scagliosi,® in 1892; 
by Sherrington,® 1893; by Sittmann,’ 1899; by Asch,* 1902; by Dyke,® 
1923; Matsuyama,'® and by others who used a technic free from objec- 
tion, apparently proves beyond a doubt that bacteria are not excreted, and 
only pass out in the urine as a result of some pathologic condition in the 
kidney. In recent literature, however, there is a tendency, in spite of 
contrary evidence, to ascribe to the kidney an excretory function for 
formed particles, amounting almost to a protective mechanism to rid 
the body of bacteria circulating in the blood. To quote from MacKenzie 
and Cochrane:'' ‘The excretory power of the kidney for bacteria has 
been recognized for years, but not sufficiently appreciated by clinicians. 
Albarran and others demonstrated that, in blood infections, the organisms 
were eliminated by way of the kidneys in some cases without damage 
that could be demonstrated.”’ Many other instances might be cited. The 
generally accepted mode of sterilization of the blood is not by excretion, 


but through phagocytosis by the endothelial cells, the Kupffer cells in the 
liver, and similar cells in the lung, spleen and other organs. In the endo- 


4. Rolly, F. v.: Zur Frage der Durchgangigkeit der Niere fiir Bacterien, 
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HELMHOLZ-MILLIKIN—THE KIDNEY 499 


thelial cells of its large capillary bed, the kidney possesses a large phago- 
cytic field, as has been shown by Pappenheimer, Hyman and Zeman,’* 
which can dispose of large numbers of bacteria. The kidney can and 
does rid the circulating blood of bacteria, but by means corresponding to 
those of the other organs and not by secretion of the organisms. 

Our particular interest in the subject was its relation to the mode of 
infection in the pyelitis of infancy and childhood. If it were true, as 
claimed by Biedl and Kraus, that bacteria gaining entrance to the circu- 
lation are excreted into the urine, the avenue of approach for infection 
would be relatively clear. We would have to assume only that the 
bacteria are of such virulence that they produce infections on reaching 
the pelvis of the kidney. Langer and Soldin ** claim that the Strepto- 
coccus lacticus is constantly found in the urine and consequently must 
have been excreted through the kidney. It seemed, therefore, of suf- 
ficient importance to study in detail the kidney as a filter for bacteria 
under usual, as well as under unusual, conditions. 


TECHNIC EMPLOYED 


Rabbits were used for all of the experiments. As any experiment in 
which the urine is obtained from the animal by catheter is open to 
criticism, all our experiments were carried out by using a single animal 
for each time interval, and taking the urine directly through an avascular 


portion of the intact, seared bladder wall. The animals were all 
catheterized several days before the experiment, to rule out any of the 
spontaneous urinary infections which at times have occurred in as many 
as 30 per cent. of our animals. 

The animals were injected intravenously with the following organ- 
isms: virulent and avirulent colon bacilli, virulent and avirulent staphylo- 
cocci, virulent and avirulent streptococci, and a Streptococcus viridans 
isolated from the urine of a patient with nephritis. At intervals of ten 
minutes, one hour, four hours, seven hours, twenty-four hours and 
forty-eight hours after injection, the animals were chloroformed, and 
cultures were made with the heart’s blood and with the bladder urine. 
The left kidney, removed as aseptically as possible after tying the renal 
vessels and ureter, was dipped in 1: 1,000 mercuric chlorid, then rapidly 
dried and incubated in a sterile Petri dish for twenty-four hours before 
fixation. The right kidney was immediately fixed in formalin. 

The blood cultures were positive in forty-three of forty-seven 
animals, during the first seven hours when virulent or avirulent organ- 


12. Pappenheimer, A. M.; Hyman, H. T., and Zeman, F. D.: Acute Glomer- 
ular Lesions Following Injections of Bacteria into the. Renal Artery, Proc. 
New York Path. Soc. 16:73-80, 1916. 

13. Langer, Hans, and Soldin, Max: Zur Aetiologie der Sauglingspyelitis, 
Ztschr. f. Kinderh. 19:161-178, 1918-1919. 
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Fig. 1—Nine colonies, eight of which are in glomeruli ten minutes after 
injection of organism. 


Fig. 2.—Single colony (low power magnification) four hours after injection. 
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isms were used. After twenty-four and forty-eight hour intervals, five 
out of eleven cultures in each series were positive. 

The incubated kidneys of all animals chloroformed after ten minutes 
had bacterial colonies, with the exception of those injected with Strepto- 
coccus viridans. Most of the colonies grew out in glomeruli (Fig. 1), 
but not infrequently they were seen in the capillaries between the tubules. 
After one hour, organisms were constantly found in the kidneys of 
animals injected with virulent colon bacilli. After four hours, avirulent 
colon bacilli and virulent staphylococci were always present. The viru- 
lent staphylococci produced abscesses in the kidney after twenty-four 


Fig. 3—Cross section of kidney showing abscesses. 


hours in 100 per cent. of the animals injected. The most striking feature 
of the study of the incubated kidneys is the gradual reduction of the 
number of colonies seen in the sections after ten minutes (Fig. 1), one 
hour and four hours (Fig. 2), indicating the phagocytic action of the 
endothelial cells of the kidney, as demonstrated by Pappenheimer and 
others in their experiments with injections directly into the renal artery. 
It is striking that after injection with staphylococcus, abscesses develop, 
not in the cortex, but in the middle of, or below, the medulla (Figs. 
3 and 4). In the animals sacrificed at seven hours, the colonies of bac- 
teria were seen to develop in the same area (Fig. 5) ; whereas in those 
sacrificed after one and four hours, practically all the colonies were in 
the cortex. A histologic study of the kidneys revealed no constant find- 
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Fig. 4.—Section of kidney showing abscess (twenty-four hours) with 
marked necrosis and no infiltration. 


Fig 5.—Colonies of bacteria in the medulla. Cortex free. 
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ings, except in the series injected with virulent staphylococci. In 
several animals injected with colon bacilli, there was considerable infiltra- 
tion with leukocytes in the peripelvic fat, and a filling of the small vessels 
with leukocytes. In one, there was typical infiltration of the capillaries 
of the papilla with leukocytes, described by Lepper ** and by Helmholz *° 
as typical in hematogenous colon infections ; otherwise, there was nothing 
of note in the histologic anatomy of the kidneys of animals injected with 
colon bacilli, streptococci or avirulent staphylococci. 

The findings in the kidneys of rabbits injected twenty-four hours 
earlier with virulent staphylococci were very typical. No abscesses were 
to be seen on the surface of the kidney. Invariably, they appeared in the 
medulla and not in the cortex, the same location described by Rosenow 
and Meisser ** in their experiments with streptococci. These abscesses, 
seen in the gross, had a central mass of bacteria surrounded by a wide 
zone of necrosis. At the periphery there was considerable karyorrhexis 
and a thin zone of infiltration with polymorphonuclear cells, but this 
formed a very insignificant part of the area. The wide zone of necrosis 
was the dominant feature. There was also some infiltration of the peri- 
pelvic tissues. After forty-eight hours, the abscesses were fully devel- 
oped and still had a central area of necrosis, surrounded by a broad zone 
of polymorphonuclear leukocytic infiltration in which there was marked 
karyorrhexis, and which, in turn, was surrounded by a zone of hypere- 
mia. Extending toward the surface of the kidney were tubules that were 
entirely necrotic with peripheral infiltration of leukocytes. Cortical 
abscesses, never seen after twenty-four hours, were present rather regu- 
larly after forty-eight hours. 

The findings in the urine (Tables 1 and 2) were extremely constant. 
In no instances were bacteria found in the urine at the end of four hours 
or earlier. Only in the experiments with virulent staphylococci did bac- 
teria appear regularly in the urine after seven hours, exceptionally after 
six hours and rarely after five hours. In many experiments, bacteria 
were not present in the urine even after twenty-four and forty-eight 
hours; in those in which they were present, there was no regularity 
in the finding. When local lesions were produced, as with the virulent 
staphylococci, bacteria were constantly found after seven hours. This 
was not true of the virulent colon organisms. Avirulent staphylococci, 
avirulent colon bacilli, and Streptococcus viridans did not appear in the 


14. Lepper, Elizabeth H.: The Production of Coliform Infection in the 
Urinary Tract of Rabbits, J. Path. & Bacteriol. 24:192-204 (April) 1921. 

15. Helmholz, H. F., and Millikin, Frances: The Bacteriology of the Normal 
Infant’s Urine, Am. J. Dis. Child. 23:309-315 (April) 1922. 

16. Rosenow, E. C., and Meisser, J. G.: Elective Localization of Bacteria 
Following Various Methods of Inoculation, and the Production of Nephritis by 
Devitalization and Infection of Teeth in Dogs, J. Lab. & Clin. Med, 7:707-722 
(Sept.) 1922. 
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urine at any time. The Streptococcus hemolyticus, both avirulent and 
virulent, appeared only exceptionally, and never before seven hours 
after injection. 

TABLE 1.—Excretion of Bacteria 


Animals Sacrificed After 
Bacteria Organism ————__—______- —— 
Injected Found 10 1 4 7 24 Organism 
Date Intravenously in Min. Hr. Hr. Hr. Hr. , from 


7/18/23 Bacillus coli Blood + + + + Spontaneous 
(virulent) Kidney + + 0 0 - pyelitis 
Urine 0 4. 
6/12/23 Bacillus coli Blood ~ + 
(virulent) Kidney . ' 0 0 
Urine 0 0 
7/20/23 Bacillus coli Blood + + ' 0 
(avirulent) Kidney - } 0 0 
Urine 0 0 


6/21/23 Staphylococcus Blood ' + : - 0 
(virulent) Kidney + ' t . abscess abscess 
Urine + + 4 
9/25/23 Staphylococcus Blood } , : + 
(virulent) Kidney + + : abscess abscess 
Urine oS - - 
7/14/23 Staphylococeus Blood : : : - - : 
(avirulent) Kidney . ) 0 
Urine ) ) 0 
10/18/23 Streptococcus Blood : = - 0 Scarlet fever, 
hemolyticus Kidney + ¢ 0 throat 
Urine ) 0 
7/ 5/28 Streptococcus Blood - - - - - 
hemolyticus Kidney + 0 
(avirulent) Urine ' 0 
10/18/23 Streptococcus Blood + } ) ; 0 Searlet fever. 
hemolyticus Kidney t 0 throat 
Urine . 0 
10/24/23 Streptococcus Blood : + } - 0 
hemolytieus Kidney ( 0 
Urine + 0 
10/31/23 Streptococcus Blood 2 + + + ve 2 Erysipelas 
hemolyticus Kidney... t + + aa ss 
Urine 
6/ 1/23 Streptococcus Blood : . - 7) Urine, nephritis 
viridans Kidney 
Urine 


TABLE 2.—E-rcretion of Bacteria 








Organ- Animals Sacrificed After 
ism Hw 
Bacteria Injected Found 5 5 5 6 6 6 7 
Date Intravenously in Hr. . Pim tm. Be. 


11/26/23 Staphylococcus aureus... Blood 
(virulent) Kidney 

Urine 

11/27/23 Bacillus coli Blood 
(virulent) Kidney 

Urine 

11/28/23 Bacillus coli........... ; Blood 
(virulent) Kidney 0 
Urine 0 








* Died at the end of four and a half hours. 





CONCLUSIONS 

1. No bacteria were found in the urine in the four-hour period. 

Virulent staphylococci were the only bacteria found regularly after seven 
hours ; they were also found exceptionally after six and five hours. 
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2. Virulent and avirulent colon bacilli, virulent and avirulent strepto- 
cocci, and avirulent staphylococci were found with no regularity even 
after twenty-four or forty-eight hours. 

3. The histologic findings bear out the relation of pathologic lesions 
to the excretion of bacteria in rabbits injected with staphylococci. 

4. Bacteria injected intravenously undergo phagocytosis, but are not 
excreted by the kidney in the time interval usually considered adequate 
for that purpose. 





THE KIDNEY: A FILTER FOR BACTERIA 


II. THE EFFECT OF DIURESIS ON THE EXCRETION OF BACTERIA 
BY THE KIDNEY * 


HENRY F. HELMHOLZ, M.D. 
AND 
RUTH S. FIELD, B.A. 
Laboratory Assistant, Section on Pediatrics, Mayo Clinic 


ROCHESTER, MINN. 


3ied] and Kraus, in their experiments on the excretion of bacteria 
by the normal kidney, used a preliminary intravenous injection of 
glucose in order to stimulate the flow of urine. Since their experimental 
results differ from those of many others, as well as from our own, it 
occurred to us that possibly the added rapidity of secretion produced 
by the intravenous injection might be responsible for the results obtained. 
We, therefore, undertook a series of experiments, using hypertonic 
glucose and sodium chlorid solution to promote diuresis. The urine was 
obtained by the standard technic employed in all of our experiments; 
namely, by using a single rabbit for each experiment and securing the 
urine with a sterile pipet from the seared bladder of the chloroformed 
rabbit. The one objection to this method is that it is impossible to 
control the flow of urine, and that all the urine excreted in the time 
period cannot be cultured. This defect can be overcome by performing 
a large series of experiments, and by culturing such amounts of urine 
that little doubt will remain as to the possible number of bacteria. 


METHOD 


In these experiments, we used 2 c.c. of twenty-four-hour cultures of 
Staphylococcus aureus in fourteen instances, Bacillus prodigiosus in six 
instances and Bacillus coli in nine instances. The urine of all animals 
was controlled before experimentation, for sterility and for the presence 
of albumin ard pus. Cultures were usually taken in duplicate, in liquid 
and in solid mediums. As seen in Table 1, the amount of 20 per cent. 


glucose solution injected varied from 20 to 50 c.c.; the 1.7 sodium chlo- 
rid solution, from 25 c.c. to 270 c.c. In each instance, the organisms 
were introduced after the diuretic solution had been started. The 
interval after the injection of bacteria to the end of the experiment 
ranged from fifteen to one hundred and fifty minutes; in the majority 
of the experiments (seventeen out of thirty-two) it was thirty minutes. 
The amount of urine found in the bladder after chloroforming the 


* Received for publication, Feb. 3, 1925. 
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animal varied between 0.75 and 50 c¢.c.; in a number of experiments, 
only 1 c.c. was present. The quantity of urine passed was from 50 to 
410 cc. The blood cultures, taken immediately after chloroforming, 
were positive for the injected organism in each instance. In only a 
single experiment (Rabbit 610), in which 20 c.c. was obtained from 
the bladder, were any bacteria found in the urine. On two plates, one 
inoculated with 10 c.c. and one with 5 c.c. of urine, no colonies grew; 
in one brain-broth tube inoculated with 5 c.c. there was a growth of 


TABLE 1.—The Effect of Diuresis on the Excr tion of Bacteria* 


20 per 1.7 Minutes Urine 
Cent. Salt After Injee- Culture 
Glucose Solution Organism Injected tionof — _ Total Bladder 
Injected, Injected, Intravenousiy Bacteria q 5 Urine, Urine, 
abbit C.e. C.e. After Solution toEnd C.e. .e .¢. de. C.c. 


586 R ... Staphylococcus aureus f ) 95 
585 31 ... Staphylococcus aureus E jhe 
5&4 150 ... Staphylococcus aureus : — 140 
583 8 ... Staphylococeus aureus : 92 
575 100 ... Staphylococcus aureus 5 } 175 
574 125 Staphylococcus aureus 

608 oor Staphylococcus aureus 

609 ihe 7 Staphylococcus aureus 

610t jae 2 Staphylococcus aureus 

611 on y Staphylococeus aureus 

612 wee Staphylococcus aureus 

613 a Staphylococcus aureus 

615 150 25 Staphylococcus aureus 

616 44 % Staphylococcus aureus 

577 Bn ... Bacillus prodigiosus... 

579 70 ... Baeillus prodigiosus.. . 

580 75 ... Bacillus prodigiosus... 

578 60 ... Baeillus prodigiosus... 

581 45 ... Bacillus prodigiosus.. . 

582 Pa ... Bacillus prodigiosus... 

404 20 ... Bacillus coli 

495 20 ... Bacillus coli 

496 20 ... Bacillus coli 

497 20 ... Bacillus coli 

Tes 120 ie Bacillus coli 

589 100 ... Bacillus coli 

590 85 ... Bacillus coli 

591 5D ... Bacillus coli 

592§ 35 ... Bacillus coli 


no om | 


oo i 1 
cy 


te be 
ace 


asl | 


11] 


— 
ome ete 





* Urine controlled for sterility and albumin before experiment. 

* All rabbits weighed between 800 and 1,200 gm. Sugar present in all urine specimens. 
Blood eultures positive in each instance. 

+ Growth in liquid mediums, probably due to contamination. 

t Duplicate in liquid and solid mediums. 

§ Only 9.5 c.e. for culture. 


staphylococci after twenty-four hours. This was the only instance in 
which bacteria were found on culture. The details of these experiments 
can be seen in Table 1. 


In the preceding series of twenty-nine experiments, no attempt 
was made to produce as great a flow of urine as possible. Having 
obtained negative results, it occurred to us that a maximal diuresis 
might possibly carry bacteria through the kidney. A second series of 
experiments was done, in which 20 per cent. sucrose was introduced 
intravenously as rapidly as possible. After the injection had been con- 
tinued for fifteen minutes, bacteria were injected intravenously, and after 
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another interval of fifteen minutes, the animal was chloroformed. Six 
experiments were performed with Bacillus coli, six with Staphylococcus 
aureus and six with Streptococcus lacticus. A single experiment with 
Bacillus coli was made, with a thirty-minute interval before chloroform- 
ing. The bladders of all rabbits were palpated before the experiment, 
and only animals with a small or empty bladder were used. The amount 
of urine passed for each kilogram of body weight is not exact, since 
the amount present in the bladier at the beginning of the experiment 
must be subtracted, but it is approximately so. 

As will be seen from Table 2, the amount of sucrose injected was 
roughly proportional to the amount of urine passed. With one excep- 





TABLE 2.—Effect of Maximum Diuresis on Excretion of Bacteria* 











Minutes Urine 
After Passed Diuresis 
20 per Cent. Organism Injected Injee- During for Kach 
Sucrose 15 Minutes After tionof Experi- Bladder 10C.c. Kilogram 
Injected, Intravenous Injection Bacteria ment in Urine, Urine for Each 
Rabbit C.c. of Sucrose to Death C.e. C.c. Culture Hour 


661 165 Virulent Bacillus coli 15 130 35 0 4+ 
662 100 Virulent Bacillus coli 15 100 _ 158 
663 235 Virulent Bacillus coli 15 200 0 300 
664 165 Virulent Bacillus coli 15 70 oF 0 120 
665+ 350 Virulent Bacillus coli 15 10 150 
666 165 Virulent Bacillus coli 15 130 225 
71 100 Virulent Bacillus coli 30 175 102 
675 48 Virulent staphylococcus 15 30 42 
676 85 Virulent staphylococcus....... 15 70 142 
677 5O Virulent staphylococcus....... 15 BO 52 
678 200 15 200 168 
679 100 15 175 124 
680 130 Virulent staphylococcus 15 95 64 
701 120 Streptococcus lactieus......... 15 170 100 
702 185 Streptococcus lacticus......... 15 BO 100 
705 240 Streptococcus lacticus......... 15 5O 150 
706 230 Streptococcus lacticus......... 15 100 322 
707 200 Streptococcus lacticus......... 15 100 250 
708 170 Streptococcus lacticus......... 15 100 200 


+ 


ecoocooocooooooococso 








* All blood cultures positive. 
t+ Blood 4+ due to retention. 


tion, there was always more than 10 c.c. of urine in the bladder. All 
blood cultures were positive for the organism injected. In only a single 
instance were bacteria found in the urine, and in this animal there were 
multiple large hemorrhages into the bladder wall, with a large amount 
of blood.in the urine from the bladder. There was no blood in the 
urine from the kidney, nor was there evidence of hemorrhage into the 
renal tissue. Cultures were made in both liquid and solid mediums, 
using 10 c.c. of urine for each when possible; when less was found, 
the amount was divided equally. 

The results were strikingly uniform; in only one experiment—the 
one in which there was profuse hemorrhage into the bladder—was there 
any bacteria grown from the urine. Consequently, it can be said that, 
even with maximal diuresis, bacteria are not excreted in the urine. 
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The protocols of only a few typical experiments are added, because 
Table 2 gives practically all of the essential data. 


PROTOCOLS 


Rassit 678.—The rabbit was catheterized and the urine found to be negative 
microscopically and on culture. The weight of the animal was 2.5 kg. Two 
hundred cubic centimeters of 20 per cent. sucrose solution was given intra- 
venously for fifteen minutes before the intravenous injection of 2 c.c. of salt 
suspension, containing a twenty-four-hour dextrose brain-broth culture of 
virulent staphylococcus. The rabbit was sacrificed fifteen minutes later. Two 
hundred cubic centimeters of urine were passed. At necropsy the bladder 
contained 10 c.c. of urine. The diuresis for each kilogram of body weight 
each hour was 168 c.c. The urine found in the bladder at necropsy was 
cultured in litmus lactose agar with negative results. Staphylococcus was 





Fig. 1—Kidney studded with colonies of bacteria after eighteen hours’ 
incubation. 


found in the blood cultured in dextrose brain broth. The left kidney was 
incubated over night and found to be studded with colonies of bacteria in 
the morning (Fig. 1). The right kidney was put into formalin immediately; 
on section, a very marked swelling of the convoluted tubules was evident, 
with refractile granules in the lumen. The glomerular tufts completely filled 
the glomerular capsules. The collecting tubules appeared dilated. The pelvis 
was apparently normal. The left kidney, incubated for eighteen hours, revealed 
innumerable colonies of bacteria in a single section. There were relatively 
few in the cortex, the majority being in the medulla and in the papilla, almost 
every vessel being filled with a bacterial mass (Fig. 2); some were just 
beneath the lining of the pelvis. No bacteria were seen in the glomeruli, 
in distinct contrast to the specimens taken from animals after ten minutes 
and after one hour without diuresis, in which all of the bacterial colonies 
were found in the cortex, and in the medulla only occasionally after seven hours. 
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Rassit 706.—This animal, weighing 2.8 kg., was catheterized and the 
urine found negative, both on culture and microscopically. A week later, 
230 c.c. of 20 per cent. sucrose was given intravenously for fifteen minutes 
before the intravenous injection of 2 c.c. of salt suspension, containing a forty- 
eight-hour dextrose brain-broth culture of Streptococcus lacticus. Fifteen 
minutes later, the rabbit was sacrificed. One hundred cubic centimeters 
of urine were passed. At necropsy, 350 c.c. of urine was found in the bladder. 
There was no hemorrhage. The diuresis amounted to 322 c.c. for each kilo- 
gram of body weight each hour. The urine from the blader was cultured 
in duplicate in litmus lactose agar with negative results. The blood was 
cultured in dextrose brain-broth with positive results. The left kidney was 
incubated overnight. The right kidney was fixed immediately, and showed only 
slight swelling of the tubular epithelium with a considerable collection of highly 


Fig. 2.—Vessels filled with bacterial masses. 


refractile granules. The glomeruli were distended, filling the capsules tightly. 
No bacterial colonies were to be seen microscopically. 

Rassit 663.—This rabbit, weighing 1.5 kg., was catheterized, and the urine 
was found to be negative on culture and microscopic examinations. The 
next day, 235 c.c. of 20 per cent. sucrose solution was given intravenously 
for fifteen minutes before the intravenous injection of 2 c.c. of salt suspension, 
containing a twenty-four-hour dextrose brain-broth culture of virulent colon 
bacilli. The rabbit was sacrificed fifteen minutes later. Two hundred cubic 
centimeters of urine were passed. At necropsy, the bladder contained 25 c.c. of 
urine. The diuresis had been 300 c.c. for each kilogram of body weight 
each hour. The left kidney, incubated over night, was filled with gas in the 
morning. The urine, which was. removed from the bladder by means of a 
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sterile pipet and cultured in duplicate in litmus lactose agar, using 10 c.c. 
to each plate, was negative. The blood, cultured in dextrose brain broth, 
contained Bacillus coli, The right kidney was put into formalin immediately 
and the must extreme, uniform, vacuolar degeneration of the convoluted tubules 
was evident (Fig. 3). The tubules were practically without lumen. When 
present, it was filled with a pink-staining granular material. The nuclei of 
the tubules were shrunken. The glomerular tufts did not completely fill the 
capsule. As in Rabbit 678, there were numerous colonies in the cortex of the 
left kidney, in the medulla, and in the papilla where the capillaries were filled 
with bacteria just below the pelvic mucosa. 





Fig. 3—Degeneration of the tubules. 


LATE EFFECT OF MAXIMAL DIURESIS 


The immediate effect of diuresis, as shown by these experiments, 
was not sufficient to break down the kidney barrier. It is conceivable 
that the after-effect of such a diuretic period might render the kidney 
more permeable to bacteria. Five animals were given varying amounts 
of 20 per cent. sucrose ; twenty-four hours later, 2 c.c. of a twenty-four 
hour culture was injected intravenously, and one hour later the animal 
was chloroformed and the urine from the bladder cultured. In two 
of the five experiments, 1 c.c. or less was found in the bladder; from 
the other three rabbits, 10 c.c. was obtained. In none were bacteria 
found in the urine on culture. 


PROTOCOL 


Raspit 673.—The rabbit, weighing 1.00 kg., was catheterized, and the urine 
found negative on culture and microscopic examination. One hundred cubic 
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centimeters of 20 per cent. sucrose was given intravenously for one hour. 
There was no urine in the bladder at the beginning of the experiment. The 
amount passed in the hour was 45 c.c. The diuresis was 45 c.c. for each 
kilogram of body weight each hour. Two cubic centimeters of salt suspension, 
containing a twenty-four-hour dextrose brain-broth culture of virulent Bacillus 
coli was injected intravenously. The rabbit was sacrificed one hour later. Ten 
cubic centimeters of urine found in the bladder at necropsy were cultured 
in dextrose brain broth, and found to be negative. The blood culture revealed 
Bacillus coli. The left kidney was incubated overnight, and the right kidney 
was fixed immediately. The same marked vacuolar degeneration of the epi- 
thelium which was seen in Rabbit 663 was found. Otherwise, there was 
nothing of particular interest. Three of the five rabbits showing the late 
effect of diuresis presented this marked vacuolar degeneration. 


TasBLe 3.—Late Effect of Maximum Diuresis on the Excretion of Bacteria* 











20 per Cent. Urine Urine in Diuresis for 
Sucrose, Passed Bladder at C.c. of Each Kilogram 
First Day First Day, Necropsy, Culture of Urine for for Each 
Rabbit in C.e. C.e. C.e. Urine Culture Hour, C.c. Remarks 


669 215 230 —l 0 —1 180 Each rabbit in- 
in dextrose jected with Ba- 
brain broth cillus coli on the 

670 300 ‘ 10 10 104 second day. 

in litmus Left kidney full 
lactose agar of gas after 

672 31 26 1 1 § incubation over 

673 100 10 10 f night in each 

674 57 5é 10 10 instance 





* Urine of each rabbit controlled for sterility before experiment. One hour elapsed after 
bacterial injection to end of experiment. 


These experiments are of great importance, since they show that normally 
bacteria are not carried through the kidney, even when the normal production 
and excretion of urine is increased many times. Although large numbers 
of bacteria were present in the kidney at the time of death, these were unable 
to penetrate the normal filter. 


CONCLUSIONS 


1. Diuresis produced by sucrose, dextrose or sodium chlorid does 
not break down the kidney filter for bacteria. 

2. The change brought about by active diuresis does not allow 
bacteria to pass through the kidney after a twenty-four-hour interval. 





PERINEAL TESTICLE 
REPORT OF A CASE * 


JOHN M. FRAWLEY, M.D. 
Fellow in Pediatrics, The Mayo Foundation 


ROCHESTER, MINN. 


Usually the testis is located somewhere along the line of its descent 
from the region of the kidney to the scrotum. Rarely is it found outside 
of this path, and then it is called “ectopic testis.” Only one such case 
was seen in a series of approximately 300 cases of imperfectly descended 
testes examined at the Mayo Clinic. The patient was a boy, aged 10 
months. The usual explanation of this anomalous condition is that in 
aberrant migration the testis follows one of the branches of the guber- 





Perineal position of the left testicle. 


naculum other than that which ends in the scrotum (Lockwood'). In 
view of this, the embryology of the descent of the testicle and the develop- 
ment of the gubernaculum on which it is based is considered briefly. 

The gonads develop in the mammals in the region of the kidney. 
In the lowest form (duckbill) they remain there; in all others they are 
carried further posteriorly. This process is extended by unequal growth 
of the body and of the ligaments supporting the testicle and genital ducts. 
These ligaments, which correspond in part to the broad ligament of the 


* Received for publication, Feb. 9, 1925. 
1. Lockwood, C. B.: The Development and Transition of Testicles, Normal 
and Abnormal, Brit. M. J. 1:610-612, 1887. 
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female, are known as the gubernaculum testis. The structure is com- 
posed chiefly of fibrous tissue but contains some smooth muscle fibers. 

In a few species, for example, whales and elephants, the testis 
remains in the abdominal cavity. In all others, by difference in rate 
of growth of body and gubernaculum, they are drawn out of the abdom- 
inal cavity through the inguinal canal, into a pouch formed by a part 
of the body wall into which extends a part of the celom, which is the 
scrotum. The scrotum is in front of the penis in the marsupials 
(kangaroo, and so forth), and behind it in the placentals. When the canal 
connecting the scrotal cavity with the rest of the celom remains open 
(marsupials, insectivores, such as rodents and bats), the descent is 
temporary; the testes are withdrawn into the celom after the breeding 
season by the cremaster muscle. In other mammals descent is perma- 
nent ; in some species it does not occur until sexual maturity. 

The gubernaculum is attached above to the testis and epididymis, and 
below chiefly to the bottom of the scrotum. However, it also sends 
fibers of attachment below to several other places, namely, to Scarpa’s 
triangle, to the root of the penis, to the perineum and to the anterior 
superior spine. In the localities described, ectopic testes have been 
found. The varieties are: 

1. Perineal testis, the most common form of aberrant- migration. 
Eighty-seven cases: have been reported (Thorek *). 

2. Pubopenile, a rare form; two cases have been reported recently.° 

3. Cruroscrotal ; the testicle lies on the abdominal wall in the region 
of the external abdominal ring. 

4. Femoral; the testis descending through the femoral ring lies under 
the cribriform fascia in Scarpa’s triangle (Eccles *). 


ETIOLOGY 


Sonneland * has recently given an explanation of the anomaly. He 
believes the primary cause to be rupture of the gubernaculum after the 
testis has been drawn out of the abdomen through the inguinal canal. 
The testis thus lies outside of the external ring, within the plane between 
Scarpa’s fascia and the aponeurosis of the external oblique. Scarpa’s 
fascia, which is the deep layer of the fascia of the abdominal wall when 
continued downward, unites with the fascia lata of the thigh, and con- 


2. Thorek, M.: The Human Testis and Its Diseases, Philadelphia, J. B. 
Lippincott Company, 1924, p. 467. 

3. Forsyth, J. A. C.: Pubopenile Ectopy of Testis, Brit. M. J. 1:626 
(April) 1924. Moynihan, B.: A Case of Ectopy of Testis, Brit. M. J. 1:467 
(March) 1924. 

4. Eccles, W. McA.: Ectopia Testis, West. London M. J. 18:1-6, 1913. 

5, Sonneland, S. G.: Congenital Perineal Testicle, Ann. Surg. 80:716-727, 
1924. 
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tinues medially over the penis and scrotum to the perineum, where it is 
continuous with Colles’ or the deep layer of superficial fascia of the 
perineum. Within this fascial plane, the testicle, if it leaves the route 
to the scrotum, takes up one of the few positions open to it. It may 
wander into the perineum, where it can proceed no further than the 
superficial transverse perineal muscles, around which curves the fascia 
of Colles. Sonneland’s description of the anatomy of the region explains 
why the testicle can reach only a few well defined localities. It explains 
also such cases as that described by McWhorter,’ in which, at operation, 
the entrance to the scrotum was obstructed by a layer of dense fascia. 
This had apparently deflected the testis, which was found imbedded in 
the perineum unattached by fibrous bands and was easily drawn out 
by traction on the cord. 

The finding of gubernaculum fibers other than those which end in 
the scrotum, however, seems. well established:~ Murphy’ dissected out 
and described the fibers: which were attached to the anterior superior 
spine in a patient in which thé testis was situated on the external oblique 
about 2.5 cm. above the opening of the external abdominal ring. Eccles 
says that in the pefineal variety he has found, ‘the testis tethered by 
a firm band. 

COMMENT 

From the foregoing it would seem that the gubernaculum plays a 
part in the etiology of ectopic testis, but-that, in cases in which the 
entrance to the scrotum is obstructed, the-testis wanders into the peri- 
neum, where its position is determined by the limitations of the» fascial 
pouch, as described by Sonneland. 

With regard to function in the child, the ectopic testis shows little 
change. At puberty, however, although the interstitial -cells develop 
normally, it is generally agreed that there is no spermatogenesis ; conse- 
quently, the proper procedure is to replace the testis in the scrotum. 
Moreover, on account of the danger of injury, the earlier this operation 


is performed the better. " 
ieee <: 
6. McWhorter, G. L.: Perineal Ectopia Testis, Surg. Clin., Chicago 4:339- 
347 (April) 1920. i 

7. Murphy, J. B.: Undescendedy Tésttcle in Inguinal Canal, Surg. Clin., 
Chicago 2: 1034-1042, 1913; Three Cases of Ectopia Testis, ibid. 3:217-236, 1914. 





ABDOMINAL PAIN DUE TO GALLSTONES, IN A 
CHILD AGED NINE YEARS* 


DONALD PATERSON, M.B., M.R.C.P. (Lonvon) 
AND 
W. G. WYLLIE, M.D., M.R.C.P. (Lonpon) 


LONDON, ENGLAND 


REPORT OF CASE 


M. A., a girl, Jewish, aged 9 years and 5 months, had a history of attacks of 
abdominal pain of increasing frequency for one month. The pain usually com- 
menced suddenly and lasted for about an hour. Vomiting occurred on one 
occasion; the bowels were always regular. There were slight intermittent 
rises of temperature. Jaundice was not present. 


Fig. 1—Showing size of gallstones, as compared to that of an English 
penny (equivalent in size to our fifty-cent piece). 


Fig. 2.—Gallbladder containing stones. 


Some tenderness was encountered over the right half of the abdomen, but 
no rigidity. The appendix was removed, and showed signs of slight chronic 
inflammation microscopically. This ‘operation, however, did not relieve the 
symptoms, and the pains recurred with greater severity, at times causing 
the child to become doubled up. The gallbladder, therefore, exposed by 
Mr. Barrington-Ward, at a subsequent operation was found to be thickened and 


* Received for publication, Jan. 29, 1925. : 
*From the Hospital for Sick Children, Great Ormond Street, 
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to contain five or six small stones. A small calculus wa} also felfTn the 
cystic duct, but none in the common bile duct. The gall r cystic 
duct were removed, and the child made a complete recover¥ e 

There was nothing in the past history of the child which mig {account 
for the presence of the gallstones. She was, however, very obese, weighing 
76 pounds (34 kg.) (the normal average at same age being 60 pounds [27 kg.] ), 
and suggested a mild Frohlich type. Her sugar tolerance was raised. 


COMMENT 
Cholelithiasis in childhood is a rare event. Still collected from the 
literature histories of twenty-three patients under the age of 14 years. 


In ten of these, the condition was of congenital origin, the calculi 
heing discovered in infants who had died within the first month of life. 
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A CASE OF INTESTINAL OBSTRUCTION, 
PROBABLY IN UTERO* 


S. RAVDIN, M.D. 
PHILADELPHIA 


REPORT OF CASE 


L., a girl, was admitted to the University Hospital with the history of 
constipation, vomiting and abdominal distention. 

Present Illness—Since birth, thirty-six hours previous to admission, the 
child passed nothing by rectum. The abdomen, which was somewhat ‘dis- 
tended at birth, gradually became more and more distended. The patient was 
cyanosed and stuporous. 

Physical Examination—The child was apparently a fully developed girl, 
born at term. There was very marked cyanosis. The pulse was imperceptible. 
The examination was negative except that the abdomen was tightly distended. 
The superficial veins were very prominent. Percussion gave a tympanitic note 
everywhere over the abdomen. Peristalsis was not audible. 

The diagnosis was intestinal obstruction, cause not determined. 

The child was pacified with sugar tit. The abdomen was painted with 
picric acid, and a right rectus incision was made. The peritoneal cavity was 
full of a dark brown fluid; the presenting intestine was gangrenous. When 
this was delivered, it was found that the obstruction was due to a volvulus. 
This volvulus was caused by a strangulation of a loop of small bowel around 
a portion of the lower jejunum or upper ileum, about 27 inches of which was 
involved. The mesentery glands were greatly enlarged, and the peritoneal 
cavity was full of a lymph exudate showing that extensive peritonitis had 
resulted from the obstruction. The child’s condition did not warrant a resec- 
tion of the bowel, so the gangrenous bowel was brought out on the abdominal 
wall and the remainder of the wound closed. An enterostomy was then done 
with the Paul tube and about 400 c.c. of liquid feces was removed. 

Following the operation, the infant remained stuporous and pulseless for 
four hours before she died. 

COMMENT 


In reviewing the literature on this subject, I have been unable to find 
a similar case. There are numerous cases of strangulated hernia and 
intussusception occurring within the first month of life, but no case has 
been found which is similar to this one. The fact that the child was only 
36 hours old at the time of operation; that the bowel was gangrenous 
and extremely dilated, and that there were evidences of an extensive peri- 
tonitis, point to a duration which would lead one to suspect that the 
obstruction had occurred before birth. Added to this is the fact that at 
birth the abdomen was distended and that no meconium was passed after 
birth. This was undoubtedly the result of ileus, both mechanical and 
paralytic, from the obstruction and the peritonitis. It is interesting to 
note that, although a child’s intestinal canal is free from bacteria before 
birth, peritonitis of this severity could have occurred as a result of the 
obstruction. 


* Received for publication, Dec. 31, 1924 
*From Surgical Division B, University Hospital. 
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PROGRESS IN PEDIATRICS 


INTRAPERITONEAL TRANSFUSION WITH 
CITRATED BLOOD * 


DAVID M. SIPERSTEIN, M.D. 
MINNEAPOLIS 


It is the purpose of this paper to present, in a brief and rapid 
review, the essential known data concerning the intraperitoneal trans- 
fusion of citrated blood. With these facts at hand, we can have some 
definite basis for judgment as to its relative merits. Clinical and 
laboratory data show that a study of the possibilities of the peritoneal 
cavity as a place for administration of a therapeutic agent deserves our 
serious consideration, 

A thorough knowledge of the histologic structure and physiology 
of the peritoneal cavity is of fundamental importance. MacCallum 
has shown that the peritoneal epithelium is a complete layer of cells and 
entirely distinct from the lymphatic endothelium. These epithelial cells 
lie on a basement membrane “uniformly thin except where it overlies the 
lymphatic lacunae in which position it is represented by a lattice work 
of fibrils separating the epithelium from the surface of the lymphatics.” 
The absorbing terminals of the diaphragmatic lymphatics are separated 
from the peritoneal cavity only by the loosely woven connective tissue 
and the peritoneal epithelium. 

In the absorption of material from the peritoneal cavity, we have 
therefore to consider the mesothelial lining cells of the peritoneum, the 
thin basement membrane and the lining endothelium of the lymphatic 
vessels. 

No one has seriously disputed the ability of the peritoneum to absorb 
foreign materials. All observers for the last fifty years have noted the 
disappearance of blood and of other foreign materials introduced into the 
abdominal cavity. Postmortem examinations of experimental animals 
conducted by competent investigators have proved beyond doubt that 
red blood cells are absorbed. 


METHOD 


The factors involved in the mode and the rate of absorption are of 
greater significance. Twenty-five years ago, Lesage’? injected whole 


* Received for publication, Feb. 20, 1925. 

1. MacCallum, W. G.: On the Mechanism of Absorption of Granular 
Materials from the Peritoneum, Bull. Johns Hopkins Hosp. 14:105-115, 1922. 

2. Lesage, J.: Transfusion sanguine intraperitonale, Rect. de méd. vet. 7: 
350 (June 15) 1900; ibid., Compt. rend. Soc. de Biol. 11:553, 1900. 
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blood into the peritoneal cavity of a dog, introduced a cannula into the 
thoracic duct, and demonstrated that red blood corpuscles were present 
in the lymph stream. Recently, Ruh and McClelland,’ repeating his 
experiments, confirmed his results and showed that the blood introduced 
into the peritoneal cavity reappears in the thoracic lymph stream within 
ten minues. 

If nucleated red blood cells are injected into the peritoneal cavity 
and can later be demonstrated in the general circulation of the experi- 
mental animal, this experiment affords positive proof of absorption. In 
1906, Buxton and Torrey * found that chickens’ red blood cells were 
present in the anterior mediastinal nodes within fifteen minutes after 
their injection into the peritoneal cavity of a guinea-pig. Ruh and 
McClelland * have injected chickens’ blood into the abdominal cavity of 
a dog and found nucleated red cells in the lymph of the thoracic duct 
twelve minutes later. This confirms our own experiments on rabbits, 
in which we successfully demonstrated nucleated red corpuscles in the 
general circulation fifteen minutes after the intraperitoneal introduction 
of pigeons’ blood. 

RESULTS 

These results prove that red blood cells can pass through the 
peritoneal mesothelium without any morphologic changes. They also 
show that the lymphatics draining the diaphragm are the chief port of 
entrance. 

The exact mechanism of absorption is of interest. Researches con- 
ducted by MacCallum,’ Bolton ® and, finally, by Cunningham ® have 
cleared up this question to a considerable degree. MacCallum found that 
both the epithelial cells lining the peritoneum and the endothelial cells 
lining the lymphatics are phagocytic. He concluded that granular material 
injected into the peritoneal cavity finds its way into the lymphatics of the 
diaphragm in three ways: First, the lining cells of the peritoneum may 
actively phagocytize and transfer the particles to the adjacent lymphatics. 
Second, the mechanical agency of the respiratory pumping motion may 
force materials between the cells. Third, phagocytic leukocytes may 
pick up and transport the material from the peritoneal cavity to the 
lymphatic vessels. 

In a series of experiments published in 1921, Bolton ® came to the 
conclusion that drainage from the peritoneal cavity is accomplished by 


3. Ruh, H. O., and McClelland, J. E.: Intraperitoneal Transfusion in 
Infants, Ohio State M. J. 19:780 (Nov.) 1923. 

4. Buxton, B. H., and Torrey, J. C.: Absorption from the Peritoneal 
Cavity, J. M. Res. 15:5 (July) 1906. 

5. Bolton, Charles: Absorption from the Peritoneal Cavity, J. Path. & 
Bacteriol. 24:429 (Oct.) 1921. 

6. Cunningham, R. S.: Studies in Absorption from Serous Cavities, Am. J. 
Physiol, 62:248-261, 1922. 
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a purely mechanical process, the force being supplied by the respiratory 
movements. 

Recently, Cunningham ° has attempted to analyze the relative impor- 
tance of the three factors supported by MacCallum. He found that 
the phagocytic action of the peritoneal mesothelium and the lymphatic 
endothelium were the essential factors in absorption. He concluded 
that : 

Most, if not all, of the transfer of granular material from the peritoneal 
cavity into the diaphragmatic lymphatics during the first 30 minutes, takes 
place by means of a type of phagocytosis. That later on the leukocytes do 
bring in loads of granules is undoubted, but it seems very likely that the 
large inflow of free granules continues so long as any remain free in the 
peritoneal cavity. 

From further experiments on fetuses of cats, he found that the 
principal part of the granular material passes through the cytoplasm of 
the serosal lining cells and not between them, and that little, if any, is 
absorbed by the agency of leukocytes, at least during the first few hours 
of exposure. The movement of the diaphragm against the liver and 
other viscera generally tends to force the granules by pressure into the 
cytoplasm of the cells. 

The detailed and exhaustive experiments of these investigators give 
us our first reliable information regarding the exact method by means 
of which red blood cells pass unaltered into the general circulation. The 
careful histologic studies showing the actual passage of the corpuscles 
through the cytoplasm of the mesothelial cells and their subsequent dis- 
charge into the lymphatic lacunae are conclusive. 

Based on these accumulated data and on our own experimental work, 
we proposed the introduction of citrated blood into the peritoneal cavity 
of selected clinical cases. This method has been used for the last two 
years on a varied group of patients. Our results have been analyzed and 
tabulated in a series of papers and need not be referred to in detail here. 
I may state that they have been satisfactory in the majority of cases. 
The rise in blood values and the general improvement in the patient’s 
condition in a series of cases have been comparable to those following 
direct intravenous transfusion. Intraperitoneal transfusions are par- 
ticularly satisfactory in cases of severe secondary anemia. 

Ruh and McClelland * have used citrated and whole blood injections 
into the abdominal cavity with good results. They prefer the injection 
of whole blood because of the added simplicity of technic. 

Opitz’ also has recently recommended the use of whole blood 
intraperitoneally. We believe the danger of blood clotting should not 
be ignored. The possibility of adhesions, with their attendant complica- 
tions, following clot formation, is always present. 


7. Opitz, Hans: Intraperitoneale Blutzufuhrals substitutions—therapy bei 
kindlichen anamien, Klin. Wchnschr. 18:784-785 (April 29) 1924. 
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Professors Finkelstein and Meyer have reported favorable results 
following the intraperitoneal transfusion of citrated blood. In an 
extensive article in a recent number of the Jahrbuch fiir Kinderheilkunde, 
Meyer * recommends its use in all patients requiring blood transfusions 
in which an intravenous transfusion is either difficult or impossible. 
His results in twenty-five cases show no essential difference between 
the intraperitoneal and the intravenous transfusions of citrated blood. 
Although Meyer has not found it necessary to perform any blood group- 
ings of his donors and recipients, | strongly urge its advisability from 
a precautionary standpoint. 

COMMENT 

[ wish to emphasize once more that the introduction of citrated 
blood into the abdominal cavity must be regarded as a true transfusion. 
The comparatively rapid rise in hemoglobin and in red cell count cannot 
be due to a stimulation of the bone marrow. Stimulation of the bone 
marrow never shows such a rapid response. Nucleated red blood cells, 


polychromatophilia and other evidences of bone marrow activity are 


absent following abdominal transfusion. 

Clinical improvement obviously depends on the rate of absorption, 
which is variable. The basic factors involved are still unknown. I have 
found blood present in the peritoneal cavity many days after its injection. 
On the other hand, I have seen the peritoneal cavity free from any 
evidence of blood within from twelve to fifteen hours. Physiologic 
processes of obscure origin may be the cause. 

With the proper preliminary technic, the presence of free citrated 
blood in this serous cavity is entirely without danger. The clinical 
experiences of many investigators apparently justify this conclusion. 
Reports of peritonitis and injured viscera following abdominal puncture 
occasionally appear in the literature. These are due, for the most part, 
to faulty technic. No harmful effect attributable to the citrated blood 
itself has ever occurred. 

CONCLUSIONS 

In conclusion, it should be stated that the intraperitoneal transfusion 
of citrated blood should be regarded only as a substitute for a direct 
intravenous transfusion. The latter is always the method of choice. 
The attendant circumstances and the skill of the physicians are the 
deciding factors. In cases in which transfusion is indicated and other 
routes are unavailable or impractical, the intraperitoneal method may 
be employed. The harmlessness and the simplicity of technic make this 
procedure advisable. The clinical results obtained make it practicable. 


8. Meyer, F. L.: Ueber Intraperitoneale Bluttransfusion, Jahrb. f. 
Kinderh, 105:188-200, 1924. 
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DEATH OF PROF. E. WEILL 


Prof. Edmond Weill, chief of the Pediatric Clinic at the University at 


Lyons, 
the out 
will be 
in gene 


The 


France, died, Dec. 12, 1924, aged 66. Professor Weill had long been 
standing figure in pediatrics in his part of the country, and his death 
a great loss to Lyons and to France, as well as to the pediatric world 
ral. 


CHILD WELFARE CONGRESS 


Premier Congress General de 1|’Enfant, or the First General Congress on 


Child Welfare, will be held at Geneva, Switzerland, from Aug. 24 to 28, 1925. 


This w 
Sect 
1 


Sect 
1 


2 


ill be divided into three sections. 

ion 1. Hygiene and Medicine, in which five topics will be discussed. 

. The comparison of measures taken in different countries, which have 
as their object the reduction of prenatal, neonatal and infant mortality. 

. Nourishment of (a) infants; (6) children of preschool age; (c) children 
of school age. 


3. Heliotherapy applied to children. 
4. 
5. Unification of statistics of prenatal, neonatal and infant mortality. 


Prevention of illness in children. 


ion 2. Assistance and prevention. 
. Protection of the mother. 


2. Comparison of measures taken in different countries for the assistance 


of orphans and abandoned children. 


3. Protection of children during the transition period. 


Sect 


1. 


2 
3 
4 
5 


. The situation of foreign children in their country of residence. 

. Help for immigrant children during transportation. 

. Standardization of the definition of mental debility and its different 
degrees. 

ion 3. Education and Propaganda. 

Education of public opinion in the questions of protection of children. 

. The best means of obtaining funds for the assistance of children. 

. Organized recreations. 

. Education of the child with the view of promoting peace. 

. Formation of personnel for social protection of childhood and 
adolescence. 








Abstracts from Current Literature 


Anatomy and Physiology 


Tue BASAL METABOLISM BEFORE, DURING AND AFTER PREGNANCY. IRENE SANDI- 
FoRD and THEODORA WHEELER, J. Biol. Chem. 62:329, 1925. 


This research consists of observations on the basal metabolism of a 
multipara, taken at intervals from about one month before conception, through- 
out and for six months following pregnancy, during four of which the mother 
nursed her baby. The metabolism showed a definite increase during the latter 
part of the pregnancy, averaging during the last month about 10 per cent. 
Allowing for the metabolism of the fetus (calculated from its estimated surface 
area), the metabolism of the mother showed no change during pregnancy. The 
heat production during lactation was not increased, indicating no demonstrable 
expenditure of energy in transforming food into milk. Menstruation did not 
affect the basal metabolism. 

The basal metabolism was determined by collecting the expired air in a 
gasometer for a definite period of time, analyzing it for carbon dioxid and 
oxygen and by calculating the heat production per square meter of body surface. 


Hiceins, Cincinnati. 


ESTIMATION OF GLUCOSE IN PHYSIOLOGICAL FLUIDS BY THE REDUCTION OF COPPER 
SaLts. W. W. Taytor, Biochem. J. 18:1232, 1924. 


A glucose solution diluted with normal urine has a greater reducing power 
on copper reagents than when diluted with water. The difference may amount 
to 30 per cent. Creatinin and uric acid produce the same effect. Urea has 
no action. Creatinin causes a marked retardation of the reduction. 


THe Errect OF [IRRADIATION OF THE ENVIRONMENT WITH ULTRAVIOLET LIGHT 
Upon THE GROWTH AND CALCIFICATION OF Rats, Fep on A Diet DEFICIENT 
IN Fat-So_usBLteE VITAMINS. THE Part PLAYED BY IRRADIATED SAWDUST. 
ELEANOR Hume and HANNAH SmitTH, Biochem. J. 18:1334, 1924. 


The interpretation of a previous series of experiments, in which the increased 
growth obtained with rats fed on a diet deficient in fat-soluble vitamin and 
inhabiting jars previously irradiated, was ascribed to some property impressed 
on the air contained therein, has now been found to be unjustified. It has 
been found that when sawdust was present in the jars during irradiation, the 
rats subsequently inhabiting them showed growth as good as that shown by 
directly irradiating animals. When sawdust was not present during irradiation 
of the jars, the animals showed growth similar to that of untreated controls. 
Estimation of the calcium content of the bones showed that the degree of 
calcification, when sex was duly taken into account, was directly proportional 
to the amount of growth. No evidence so far has been obtained as to how 
sawdust cooperates. 


THE PosstB_te SIGNIFICANCE OF HEXOSEPHOSPHORIC ESTERS IN OSSIFICATION. 
V. THe ENZYME IN THE STAGES OF BoNE DEVELOPMENT. Marjorie Mart- 
LAND and R. Rostson, Biochem. J. 18:1354, 1924. 


An investigation of cartilages, and of bones in early stages of development 
from human embryos and young infants, has shown that the enzyme which 
hydrolyzes monophosphoric esters is not present in any cartilage prior to the 
appearance of a center of ossification but is found wherever active ossification 
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is taking place. The two phenomena are bound up together and the produc- 
tion of an enzyme is a part of these cellular activities which result in the 


formation of bone. 
Kuce_tmass, New Haven. 


RELATION BETWEEN THE CALCIUM AND ProTeIN CONTENT OF THE BLOop SERUM. 
Z. Boxay, Magyar Orvosi Arch. 21:10, 1924. 


The total and nondialysable calcium content of the blood serum was 
determined. With low protein content the total calcium is from 9 to 10 mg. 
per hundred cubic centimeters, with higher protein content from 10 to 11 mg. 
per hundred cubic centimeters. In the blood serum the concentration of 
calcium ions is the important factor, as it is influenced by protein content. 
With the exception of a few diseases, the total calcium content of the serum 
is continually so changed as to secure a constancy of the ionic concentration. 
The amount of non-diffusible calcium averages 37.8 mg. per hundred cubic 
centimeters. 


Lipase CONTENT OF THE URINE IN CuiLpren. I. Ruszt, Magyar Orvosi Arch. 
21:99, 1924. 


In glomerulonephritis of the vasculo interstitial type, and in icterus catar- 
rhalis the lipase content of the urine shows a marked increase. The amount 
of lipase is not influenced by the presence of sugar or pus in the urine. 


ZENTAY, St. Louis. 


RESISTANCE OF THE ERYTHROCYTES OF THE INFANT TO Caproic Acip. H. BEUMER, 
Jahrb. f. Kinderh. 107:151, 1924. 


The resistance of washed erythrocytes to caproic acid is considerably less 
in the goat than in man. The reason for this is the small size, larger surface 
and weaker lipoid surface of the goat erythrocytes. 

In goat milk anemia of the dog, no difference could be demonstrated in 
the resistance of the erythrocytes as compared to normal dog corpuscles. This 
is in contrast to Brudder’s observation on goat’s milk anemia in infants, that 
the resistance of the corpuscles to salt solutions is decreased. Goat’s milk 
anemia in the dog occurs without increased bilirubin of the serum, though in 
infants with such anemia, an increase in bilirubin has been demonstrated. 


THe IRRITABILITY OF THE AUTONOMIC NERVOUS SYSTEM IN SLEEP. ALBRECHT 
Perper, Jahrb. f. Kinderh, 107:191, 1924. 


A stimulus, such as the sound of a bell applied during sleep, produces a 
local and a general reaction, providing the strength of the stimulus is properly 
graded with respect to the depth of sleep. The general reactions are the galvanic 
skin reflex, pupillary widening, the brain vascular reflex and the change in 
respiratory rhythm. These come through a reflex stimulation of the autonomic 
system. The respiration may become deeper or more shallow, and may come 
to a momentary stop (vagus innervation ?). In the brain the stimulus causes 
a short hyperemia with smaller pulse and an anemia of longer duration 
(sympathetic innervation). This reflex can be obtained with any depth of sleep. 
The respiration and cerebral pulsation (through the fontanel) were recorded 
along with the time and point of stimulation, on a kymograph drum. 


More Asout THE Fat LAYER IN INFANCY. BIOCHEMISTRY OF THE SUBCUTANEOUS 
Tissue. W. Lascu, Jahrb. f. Kinderh. 107:223, 1924. 


In the new-born, the fat from all parts of the panniculus adiposis and from 
Bichat’s fat plug shows the same relatively low iodin number. During the 
first year the fat becomes more fluid and the iodin number increases. The 
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change is not equally rapid in all parts of the body, so that in older infants 
there may be a great deal of difference in the fat of different parts of the 
body. This is due to the relatively rapid development of the fat depots of 
the cheeks and upper thighs. Pathologic processes also play a role. 

In the course of the curve representing the development of the cheek fat 
pads, variations in water content are more important than in the abdominal 
fat. This is due to the greater power of scaking up water which ‘is ‘possessed 
by the subcutaneous tissue of the cheeks. 

In disturbances affecting the nutrition, the abdominal fat decreases first, 
somewhat later the cheek fat while Bichat’s fat plug persists even in severe 


stages of atrophy. ; 
& i SUTHERLAND, Chicago. 


Tue Lipase CONTENT OF THE SERUM OF INFANTS AND YOUNG CHILDREN. 
EvizABETH Hecker and JoseraA VierHaus, Ztschr. f. Kinderh. 38:466, 1924. 


Rona and Michaelis’ method was employed for determining the amount 
of lipolytic substance, by the changes effected by it in the surface activity of 
a tributyrin solution, using the Schemensky modification of the Traube stalag- 
mometer. The clinical applicability of this method is at present rather limited. 
It was not possible to establish a norm for the lipase (or better esterase) 
content in the blood of infants and young children. For detail the paper 


has to be consulted. ‘ 
PreTERMAN, Rochester, Minn. 


Pathology, Bacteriology and Biochemistry 


Errect OF SPLENECTOMY IN EXPERIMENTAL ANEMIAS. MeEyvER BRODANSKYy, 
Henry C. HartMAn and JoHNn C. Griecker, Am. J. M. Sc. 169:203 (Feb.) 
1925. 


The onset and prognosis of experimental anemia as occurring in normal 
and splenectomized animals are compared. Data are given of the findings 
in ten animals studied, with particular reference to the rate of red cell 
destruction. Anemia was produced by injection of acetyl-phenyl-hydrazin or 
symmetrical di-isopropylhydrazin hydrochlorid. Removal of the spleen does 
not appear to modify appreciably the rate of the red cell destruction produced 
in this way. Considerable variations in rate of recovery and in degree of 
erythropoiesis are shown by individual animals. 


THe SEDIMENTATION Rate or ErytHrocytes. I. T. ZecnHwer and HELEN 
Goopett, Am. J. M. Sc. 169:209 (Feb.) 1925. 


A number of determinations of the sedimentation rate were made in patients 
presenting a variety of conditions, for the purpose of determining the value 
of this procedure in diagnosis and the limits of usefulness of the test. A 
simple method is described for the determination of the rate of sedimentation. 
Two cubic centimeters of 3 per cent. sodium citrate are placed in a 15 c.c. 
centrifuge tube graduated in 0.1 c.c. Blood is added to the 10 c.c. mark, the 
contents mixed and allowed to stand. Readings are for cubic centimeters of 
red cells and are found to be most significant at the end of one hour. The 
findings in some hundred twenty-five cases are given and arranged according 
to the volume of sedimen, in the first hour. An increased rate is found to be 
associated with pregnancy, malignant tumors, tuberculosis, and acute inflam- 
matory conditions. In pathologic conditions, an increased rate bears a rela- 
tion to the amount of tissue destruction. The limitations in usefulness of the 
test are indicated by the fact that there is no sharp demarkation in rate 
between normal and pathologic cases, but it is advocated as an aid in diagnosis 
and prognosis, in conjunction with other procedures. 


Parsons, Ann Arbor, Mich. 
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THE ESTIMATION OF SUGAR IN DraBetic URINE, Usinc DINITROSALICYLIC AcID. 
James B. Sumner, J. Biol. Chem. 62:287, 1925. 


The authors present a modification of a previously described method of 
determining sugar in urine from reduction of dinitrosalicylic acid. The 
improvement consists of adding Rochelle salt to the reagent to keep it from 
dissolving oxygen, which if present oxidizes sugar and leads to materially lower 
results if the urines containing small amounts -of sugar. The reagent has 
been simplified in its use and preparation. The determination of the sugar 
is colorimetric, permanent standards of dinitrosalicylic acid and iron alum 
heing used. 


\n IopDOMETRIC METHOD FOR THE DETERMINATION OF SODIUM IN SMALL AMOUNTS 
oF SERUM. BENJAMIN KRAEMER and I. GrttLteMAN, J. Biol. Chem. 62:353, 
1925. 


This is the adaptation of iodometry to Kraemer’s previous method, in which 
the sodium was precipitated as sodium pyroantimonate. 


THE DETERMINATION OF SUGAR IN SMALL AMOUNTS OF BLOop. Max GILBERT 
and Josepn C, Bock, J. Biol. Chem. 62:361, 1925. 


This is a micro-method for determining sugar in blood by the Folin-Wu 
procedure. About from 0.1 to 0.15 gm. of blood is required. The blood is 
drawn up in a specially drawn out capillary sampling tube, which is weighed 
before and after the sample is collected. When the sample is collected outside 
the laboratory, the tubes contain thymol and sodium fluorid for prevention of 
decomposition and clotting. 


Errect OF INSULIN AND MuscLe Tissue ON GLUCOSE IN ViTRO. CHRISTEN 
LuNDSGAARD and Svenp Aace Hors¢gi1, J. Biol. Chem. 62:453, 1925. 


In vitro experiments were made to test the action of insulin on glucose 
solutions. Ordinary glucose solutions seem to exist as a mixture of alpha 
glucose, having a specific rotary power of 105, and of beta glucose having a 
rotary power of 22.5 degrees. In solution after a period of from six to twenty- 
four hours, these two types of glucose come into equilibrium, so that the 
specific rotary power is 52.5. On perfusion of glucose solution through the 
pancreas of a dog, Clark found that the rotary power of the glucose was 
lowered but the reducing power unchanged. This and other experimental 
work has led to the impression that there is a gamma glucose, which has 

lower specific rotary power than 22.5; gamma glucose has never been 
isolated, however. Gamma glucose thus is believed to be an intermediate 
product of carbohydrate metabolism. 

Lundsgaard and Holbgll found that insulin, or blood or muscle tissue did 
not change the specific rotary power of glucose, when used singly. When 
insulin and muscle tissue together were added to a solution of glucose, the 
glucose being separated from the mixture after the test by a collodion sac, 
they found that the specific rotary power of the glucose was lowered. The 
change may indicate the formation of gamma glucose or an increase in the 
amount of beta glucose at the expense of alpha glucose. 


Hicerns, Cincinnati. 


THe SIGNIFICANCE OF ANAPHYLAXIS IN PNEUMOcoccus IMMuUNITy. GEORGE M. 
MACKENzI£E and Emiry Frimpaver, J. Exper. Med. 41:53, 1925. 


Widely differing opinions have been expressed concerning the significance 
of bacterial anaphylaxis in relation to immunity. 

In the present study, guinea-pigs were subjected to immunizing injections 
of pneumococcus, the immunity titrated at frequent intervals and tests for 
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the appearance and duration of allergy and anaphylaxis made. In addition, 
the protective power of the serum of the immunized animals was quantitatively 
determined and tests were made for the presence of precipitins and agglutinins 
in it. The following conclusions are given: 

1. Intraperitoneal injections of killed and living broth cultures of a virulent 
pneumococcus produce in guinea-pigs a high degree of active immunity and 
a serum with strong protective power. 

2. Despite the protective power of such serum, no agglutinins for the 
homologous organism and no precipitins for soluble derivatives were 
demonstrable. 

3. Guinea-pig immunity to pneumococcus infection produced by the method 
described is not attended by cutaneous allergy to derivatives of the pneumo- 
coccus used for immunization. 

4. During the course of an artificially produced active immunity, anaphylaxis 
may at times be present and at times be absent, without any measurable effect 
on the resistance of the animal to infection by intraperitoneal injection. 

5. In the particular instance studied, the experiments indicate that anaphy- 
laxis to pneumococcus protein has no important effect on the resistance of 
the animal to infection. It appears to be a concomitant without any significant 
role in the immunity mechanism. 


THE PRODUCTION AND SIGNIFICANCE OF CUTANEOUS ALLERGY TO PNEUMOCOCCUS 
Protein. George M. MAcKENzige and SuHutar T. Woo, J. Exper. Med. 
41:65, 1925. 


Hypersensitiveness of the type represented by tuberculin allergy has been 
observed in a number of nontuberculous infections. 

The work of Krause and of Zinsser indicate that this type of allergy is 
quite independent of anaphylaxis. Studies by Zinsser and others cast doubt 
on the belief that actual infection is necessary for the production of the 
tuberculin type of allergy. 

Evidence that tuberculin allergy is an important factor in tuberculosis 
immunity is not complete, and the view that this kind of allergy in other 
types of infection indicates resistance to infection by the homologous organism 
has little more than analogy for its support. 

The present paper reports studies of the effect of an allergy, produced with 
soluble derivatives of the pneumococcus, on resistance to pneumococcus 
infection. 

Guinea-pigs were given repeated intracutaneous injections of an alkaline 
extract of pneumococcus, with the result that in about two thirds of the 
animals an allergy, with a skin reaction similar to the allergic skin response 
of tuberculosis, was produced. Continuance of the intracutaneous injections 
after the appearance of allergy resulted in its disappearance. The skin ceased 
to react. 

The authors failed to demonstrate anaphylaxis in these allergic animals 
either by the uterus strip method or by intravenous injection of the intact 
animal. 

Resistance to the homologous pneumococcus injected intraperitoneally was 
titrated. Neither the animals manifesting skin allergy nor those which failed 
to develop it showed any significant alteration in susceptibility, as compared 
to normal controls. Similarly, animals desensitized by continuing the intra- 
cutaneous injections after the appearance of allergy, showed an unaltered 


sani dersttte ds McC.ure, Evanston, IIl. 


Tue Protection or Docs AGAINST Rasies By UMENO’s METHOD OF PREVEN- 
tive INocuLaTIon. S. Hata, J. Immunol. 9:89, 1924. 


In Tokyo and Yokohama, Hata reports a marked decrease in the incidence 
of rabies in dogs since the adoption of prophylactic inoculation. The pro- 
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cedure was not compulsory. Rabies occurred rarely in inoculated dogs, but 
with the usual frequency in uninoculated dogs in the same districts. 


A QUANTITATIVE ANALYSIS OF HEMAGGLUTINATION AND HEMOLysIsS. RAPHAEL 
Isaacs, J. Immunol. 9:95, 1924. 


Isaacs has studied the extent and rate of agglutination and hemolysis of 
human and dog erythrocytes with agglutinating serums. He found that 
hemolysis occurred before agglutination if there was disproportion between 
the amount of serum and corpuscles used. The higher the temperature, the 
more rapid both hemolysis and agglutination were. Neither hydrogen ion 
concentration nor the use of citrate-saline diluent influenced agglutination, 
although hemolysis was more rapid in an acid medium. 


THE QUALITATIVE RECEPTOR ANALYSIS IN Its APPLICATION TO TYPHOID FEVER. 
A. Fetrx, J. Immunol. 9:115, 1924. 


By means of a technic developed in the course of the author’s well known 
work with B. proteus X2. and Xw in relation to typhus fever (which he calls 
“qualitative receptor analysis,” using the terminology of Ehrlich), Felix dis- 
tinguished group and specific agglutination in the serum of patients with typhoid 
and paratyphoid fevers. He found that the type of agglutination developing in 
the course of typhoid and paratyphoid, which was related to the degree of 
bacteremia, the severity of the disease and the prognosis, was the small flaked, 
slowly forming agglutination, characteristic of the group. Together with this 
group agglutination he found the large flaking, quickly forming agglutination 
characteristic of the species. This latter type of agglutination was quite 
unrelated to the bactericidal power of the serum or to the development of 
immunity. In six well persons, recently inoculated with St. Mary’s T. A. B. 
vaccine, he found only large flaking agglutination. In nine previously inoculated 
individuals suffering from various diseases and showing “anamnestic reactions,” 
he found only large-flaking agglutination. Twelve of these fifteen persons had 
received the vaccine in Palestine, presumably St. Mary’s T. A. B. Of five 
previously inoculated individuals, with culturally positive typhoid fever, he 
found both large and small flaking agglutination; in five previously 
inoculated individuals suffering from presumptive typhoid fever, he found a 
great excess of small flaking agglutination. From these observations, Felix 
concluded that vaccination could produce no immunity to typhoid fever. He 
argued very generally from his own clinical experience in Central Europe 
during the war, that the prevalence and severity of typhoid fever in inoculated 
persons support this deduction. He made no investigation of the strains of 
organisms, method of culture or method of killing the cultures used in the 
preparation of St. Mary’s vaccine. These are all factors in the relative produc- 
tion of stable and labile “receptors,” and consequently large and small flaking 
agglutination, which he himself stresses and the importance of which he demon- 
strates in other connections. It would seem that the evidence presented against 
the efficacy of vaccination is very meager. While his experimental work does 
not demonstrate the superiority of the “qualitative receptor analysis,” technic 
for routine Griiber-Widal diagnostic tests, it does throw light on several 
theoretic and technical problems, and offers a method which should be useful 
in further investigations of antigen-antibody reactions. 


THe IMPORTANCE OF POLYVALENCE IN THE USE OF THERAPEUTIC ANTIMENINGO- 
coccus. A. Ferrx and P. Yunowicn, J. Immunol. 9:193, 1924. 


The authors found that most of the commercial therapeutic meningococcus 
serums were ineffective in sporadic cases of meningitis in Palestine. They also 
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found that their own strains of meningococcus show neither agglutination nor 
complement fixation with those serums nor with the individual type serums 
sent them from England and America’ The serums from the Rockefeller 
Institute and from the Division of Laboratories and Research, New York 
State Department of Health, showed both agglutination and complement fixa- 
tion. They recommended, in view of the great serologic variability of the 
meningococcus, that serologic examination of therapeutic serums be used on 
culture isolated in various countries and in various epidemics. 


SerROLoGIC EXAMINATION OF A Species Hysprip. JI. ON THE INHERITANCE oF 
SPECIES-SPECIFIC QUALITIES. Kar~_ LANDSTEINER and JAMES VAN DE SCHEER, 
J. Immunol. 9:213, 1924. 


Using the mule as the species hybrid, the authors compared the blood with 
that of the horse and donkey by means of immune agglutinins. They found 
that the erythrocytes of the mule can be distinguished from the blood of 
each parent by means of agglutinin serums, and that these erythrocytes inherit 
species-specific substances from each parent. However, the immune serum 
produced by mule erythrocytes behaved like horse erythrocyte immune serum. 


SEROLOGIC EXAMINATION OF A Species Hysrip. II. Tests with Norma 
AGGLUTININS. Kart LANDSTEINER and JAMES VAN bE SCHEER, J. Immunol. 
9:221, 1924. 


In testing normal serums of horse, donkey and mule against blood of the 
same animals, the authors found that most of the reactions were those of iso- 
agglutination. They, therefore, have no relation to species differences. Probably 
to the mule are transmitted iso-agglutinable elements of the horse blood, and 
also such substances as undergo hetero-agglutination with donkey serum. 


On ANTIGENIC PROPERTIES OF Horse SERUM AND Ecc ALBUMIN AFTER Heat 
COAGULATION. Hans Zinsser, J. Immunol, 9:227, 1924. 


After boiling either egg albumin or horse serum in acid medium and filtering 
off the coagulum, Zinsser found that the filtrate showed precipitation with 
an homologous antiserum. Although the filtrate did not give qualitative protein 
tests, after concentration by evaporation such tests were obtained. Also on 
precipitation by prolonged contact with alcohol, the precipitate became less 
soluble and the specific precipitation rather less definite. The observations 
indicate that it is extremely difficult to coagulate protein completely by heat 
or acid. They also warn against the undue assumption of the absence of 
protein in dilute solutions which fail to show qualitative protein reactions. 
The lack of complete coagulation rather than the reversability of the heat 
coagulation reaction, is the more probable explanation of the antigenic activity 
of coagulated protein solutions observed recently by Wells and Lewis. 


INFLAMMATORY REACTION OF THE IMMUNE ANIMAL TO ANTIGEN (ARTHUS 
PHENOMENON AND Its RELATION TO ANTIBODIES. Evucene L. Opt, J. 
Immunol. 9:231, 1924. 


The inflammatory reaction at the site of reinjection of the specific antigen 
in an immunized animal (Arthus phenomenon), is shown by Opie to vary in 
intensity in different species of animals in more or less exact relation to the 
ability of that species to produce precipitin. An animal passively sensitized 
also shows the reaction, and shows it in intensity roughly parallel to the pre- 
cipitin titer produced by the injection of immune serum. Simultaneous injec- 
tion of antigen and antiserum also causes the reaction. The author, accepting 
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the theory of the multiplicity of antibodies, concludes that these facts do not 
exclude the possibility that precipitin is the antibody concerned in the union 
vith antigen which presumably causes the inflammatory reaction. 


DESENSITIZATION TO LocAL REACTION OF ANTIGEN (ARTHUS PHENOMENON). 
Eucene L. Opie, J. Immunol, 9:247, 1924. 


Opie, after immunizing rabbits to horse serum and egg white, attempted to 
desensitize by large single doses of the antigens. He found that desensitization 
to the local inflammatory reaction did not occur, nor did precipitin disappear 
from the blood. When, however, a relatively pure protein such as crystalline 
egg albumin was employed, this procedure caused transient disappearance of 
precipitin and total desensitization of the tissues. 


Acute INFLAMMATION CAUSED By ANTIBODY IN AN ANIMAL PREVIOUSLY TREATED 
wItH ANTIGEN. THE RELATION OF ANTIGEN AND ANTIBODY IN THE ARTHUS 
PHENOMENON. Evucene L. Opie, J. Immunol. 9:255, 1924. 


The author brings further evidence to support the theory that the Arthus 
phenomenon is due to the union of antigen and antibody in the tissues and 
not necessarily to sensitization of those tissues. By injecting antigen and, 
either twenty-four hours later or immediately, injecting antiserum, the local 
inflammatory reaction occurs. 


PATHOGENESIS OF THE SPECIFIC INFLAMMATORY REACTION OF IMMUNIZED 
ANIMALS. THE RELATION oF LocaL SENSITIZATION TO IMMUNITY. EUGENE 
L. Opte, J. Immunol. 9:259, 1924. 


Reviewing the histology of the Arthus’ reaction, and correlating with it 
the histology of the reaction produced by the simultaneous injection of antigen 
and antibody. the author concludes that the reaction does not depend on any 
special sensitization of the tissues of the immune animal but merely on the 
presence locally of the precipitate caused by the presence of antigen and 
antibody. This local precipitation and fixation of antigen, while causing local 
injury and inflammatory reaction, protects the animal against further absorption 
of the antigen. 


IMMUNITY IN Rocky Mountain Spotrep Fever. Cuartes L. Connor, J. 
Immunol. 9:269, 1924. 


Connor finds that the organisms in the tissues of the tick and guinea-pig 
can be attenuated by drying and keeping at a temperature below zero, so that 
the virus is no longer virulent, but will produce immunity. Of the methods 
of using combinations of virus and immune serum, he finds the most effective 
to be the administration of a large dose of active: virus, followed in twenty- 
four hours by a dose of serum sufficient to stop the infection. The immunity 
so produced equals that following an attack of the disease. Virus serum 
mixtures were also used, the immunity depending solely on the amount of virus. 


THe CHemicaL Basis oF IMMUNOLOGIC Speciriciry. H. Gipeon Wetts, J. 
Immunol. 9:291, 1924. 


In this address to the American Association of Immunologists, Wells reviews 
the numerous experimental demonstrations of the parallelism between immuno- 
logic specificity and the chemical composition of proteins. Biologic specificity 
depends on the chemical individuality of proteins, and the immunologic identity 
of proteins from different species likewise depends on the chemical identity of 
these proteins. 
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HuMAN SENSITIZATION AFTER Larce AMOUNTS OF HorSE SERUM. GEORGE 
MackenzigE, J. Immunol. 9:333, 1924. 


Mackenzie has found, in his series of sixteen cases tested from three to 
eight years after therapeutic injection of 100 to 1,000 c.c. of horse serum, that 
87 per cent. showed positive wheal-erythema skin reaction, indicating an 
induced allergy to the contained protein. The intensity of the allergy bore no 
relation to the time interval between serum treatment and retest, nor to the 
amount of serum given, nor to the severity of the serum sickness. Caution 
in giving second doses of serum in these sensitized individuals is necessary, 
since the immediate skin sensitiveness is, in general, an index of general 
allergy. 


A CONTRIBUTION TO THE CELLULAR AND HUMORAL THEORIES OF ANAPHYLAXIS AND 
SIMILAR Processes. I. L. KrircHevsky and O. G. Bercer, J. Immunol. 
9:339, 1924. 


The authors consider all the morbid phenomena associated with anaphylactic 
shock and death to be the result of a change in the degree of dispersion of the 
colloids of the organism. The same symptoms and the same mechanism, they 
maintain, are involved after the introduction of various substances to which 
the animal is not sensitized, such as toxic serums, extracts or organs of animals 
and plants and pure chemical substances like arsphenamin. The present inves- 
tigation, founded on this common pathogenesis of “metaballo dispersion,” is 
directed toward the determination of the site of “metaballo dispersion.” They 
used the “salt frog,” an animal which survives after the complete replacement 
of its own blood by Locke’s solution. Since such frogs had no colloid in 
the circulating blood, any symptoms of shock were considered due to changes 
in colloidal dispersion in tissue cells. After the injection of foreign serums, 
plant juice and arsphenamin, shock occurred more quickly than in normal frogs. 
The authors therefore conclude that “metaballo dispersion” is most important 
in the tissue cells, but that it occurs wherever colloids occur and therefore, 
in the intact animal, in the blood as well as in other tissues. 


On THE BIOCHEMICAL INDEX OF VARIOUS RACES IN THE EAst INDIAN ARCHI- 
PELAGO. W. T. Bats and A. W. Veruorr, J. Immunol. 9:383, 1924. 


The authors have tested the blood of Javanese, Sumatrans and Chinese. They 
find that the race index for Javanese is 0.9, for the Sumatrans, 0.8 and for the 
Chinese 0.92, thus substantiating Hirzfeld’s theory that the agglutinable element 
B originated in Central Asia. (The biochemical race index increases from 
British India in eastern direction. ) 


THe PuLtMONARY CIRCULATION IN ANAPHYLACTIC SHOCK. CeciL K. DRINKER 
and JACQUES BRONFENBRENNER, J. Immunol. 9:387, 1924. 


The authors have measured directly the pulmonic arterial pressure during 
anaphylactic shock in rabbits and monkeys. 

In rabbits, they find constriction of the pulmonary arterioles. In cats, 
pulmonary vascular constriction occurs to a slight extent, but the pulmonary 
vessels of unsensitized cats are very susceptible to foreign proteins. 

In dogs there is no increase in pulmonary pressure nor in capillary per- 
meability. In monkeys neither sensitization nor shock was produced by the 
methods employed. 


Tue EXISTENCE OF A THIRD ELEMENT or ISO-AGGLUTINATION. LEONE LATTES 
and Atronzo Cavazzuti, J. Immunol. 9:407, 1924. 


The authors show that the phenomena interpreted by Guthrie and Huck, 
and Coca and Klein, as indicating a third pair of iso-agglutination elements, 
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are dependent on quantitative relations between the cells and the agglutinating 
serums. Accordingly, the classical four groups of human blood are maintained. 


A Stupy OF THE SERUMS OF RABBITS IMMUNIZED AGAINST GLOBULINS FROM 
HuMAN SeruMS. ANNA Dean DuLtaney and James Harvey GeNnetrT, J. 
Immunol. 9:427, 1924. 


The authors have used as antigen the “globulins” precipitated by acetic 
acid from pooled human serums. By immunizing rabbits by the intravenous 
route, serums were produced which precipitated, hemolysed and agglutinated 
human blood. The inactivated serums also inhibited complement action, 
although fresh unheated serums did not. If the native complement was removed 
by filtration or adsorption, the anticomplementary activity of the immune 
serums was demonstrable. While the authors have shown that this property 
was not due to precipitation resulting from the union of immune serum with 
guinea-pig complement, hemolytic amboceptor or sheep red blood cells, their 
evidence against either an ordinary anticomplementary mechanism or the 
simultaneous presence of antigen and antibody in the serum is not conclusive, 
especially since they state that the antigen alone, i. e., the globulin suspension, 
inhibits hemolysis. 

Native human serum is not anticomplementary, but the human globulin 
suspension used here is. Native immune serum is not anticomplementary but 
heat or the manipulations of filtration or adsorption may so alter it, that the 
globulin may exert its anticomplementary action. 


A FurtHER Stupy oF AGGLUTINATION OF BaAciLLUS DiIpHTHERIAE. Dorotuy G. 
Doy.e, J. Immunol. 9:443, 1924. 


Four agglutination types of B. diphtheriae are described by the author, as 
well as other unidentified serologic types. Both monovalent and widely poly- 
valent serums were used in agglutinating field cultures. In a small series of 
cases there was some discrepancy between smear and agglutination diagnosis. 
Also strains of virulent B. diphtheriae isolated from contacts were not always 
of the same serologic type as the original case. The author is continuing these 


investigations. ‘ 
Guy, Peking. 


Stupies ON Kerosis. I. THe RELATION BETWEEN ALKALOSIS AND KETOSIS. 
V. B. WiccLeswortn, Biochem. J. 18:1203, 1924. 


A technic is described by which accurate sampling of fresh tissue is obtained 
for comparative measurements of oxygen uptake. The fresh liver of the rat 
shows an increased uptake of oxygen in the presence of aceto-acetic acid and 
inactive 8-hydroxybutyric acid. When present in the same molecular concen- 
trations, the former causes the more marked increase. The oxidation of the 
ketone bodies by the liver does not appear to be affected by fasting the animal 
for 36 hours, nor at any stage in the adaptation to a diet of fat. The oxida- 
tion of ketone bodies is not affected by the presence of glucose, or its breakdown 
products, nor by the presence of pancreatic extracts or insulin. Ketosis is 
suggested not to be due to a diminished direct oxidation of ketone bodies. 


Kucetmass, New Haven. 


THe Amount or Dirrusipte ALKALI IN THE SERUM OF HEALTHY AND SICK 
Curtpren. J. Csapo, Magyar Orvosi Arch. 21:39, 1924. 


The author tried to determine the amount of diffusible alkali of the blood 
serum by a new method worked out for this purpose. The percentage of 
protein was estimated by the use of Pulfrich’s refractometer. The amount of 
diffusible alkali found in 1.0 c.c. of serum is divided by the percentage of 
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protein and multiplied by 100. The figure obtained is the ratio of alkali- 
protein and shows how many cubic centimeters of diffusible alkali are con- 
tained in 100 c.c. of blood serum, in relation to 1 per cent. of protein expressed 
in fiftieth normal alkali. The average amount of diffusible alkali in healthy 
children was found to be 1.95 c.c., whereas the ratio amounts to 24.6. The 
origin of the diffusible alkali is twofold: one-third free alkali and two-thirds 
set free from the proteins through the process of dialysis. The changes of 
the diffusible alkali in healthy children are dependent on the percentage of 
serum proteins. The amount of diffusible alkali is diminished in tuberculosis, 
syphilis, rachitis, purpura simplex and febrile diseases, the ratio alkali protein 
showing the same changes. In chorea minor the ratio was found to be normal. 
In scarlet fever the diffusible alkali and the ratio show a slight increase; in 
morbus maculosus Werlhofi they were found to be highly increased. The 
amount of the diffusible alkali gives an approximate measure as to the total 
alkali reserve of the blood. 


OBSERVATIONS ON Livinc LeuKocyTes PHAGocyTiING TypHorp Baciur. B. JOHAN, 
Magyar Orvosi Arch. 21:47, 1924. 


In phagocytosis experiments, using typhoid bacilli, the author observed the 
appearance of vacuoles and the disappearance of granules. The control prep- 
arations never showed the same phenomena. He also observed small bubbles 
in the leukocytes located on the surface of the cells and occasionally detaching 
themselves from the leukocytes. 


On PHtoripziIn GriycosuriA. B. Srerner and R. Beck, Magyar Orvosi Arch. 
21:103, 1924. 


In 60 experiments the authors tried to determine whether the effect of 
phloridzin is exclusively confined to the kidneys, and whether the changes in 
the blood sugar are dependent on the degree of glycosuria. In six cases 
no glycosuria appeared after phloridzin injection, while a hyperglycemia or 
a hypoglycemia occurred. This seems to prove that phloridzin does not affect 
the kidneys only. The blood sugar showed a decrease in 70 per cent. of the 
cases and an increase in 30 per cent. These changes did not show any con- 
nection with the degree of the glycosuria. The sugar content of the tissue 
fluids did not give any basis for the assumption of diabetes of the tissues. 


STUDIES ON THE DEPRESSION OF FREEZING PoINT IN SPINAL FLump. G. VELI 
and J. Paunz, Magyar Orvosi Arch. 24:138, 1924. 


The freezing point of the spinal fluid under physiologic conditions was 
found to be from 53 to 56 C. Meningismus and convulsions did not show 
any changes in the freezing point. Meningitis gave lower values ranging from 
43 to 53 C. The difference is due to the diminished chlorid content of the fluid. 


ZENTAY, St. Louis. 


StupIES ON THE Pressor AcTION OF EpINEPHRIN IN CuHILDHOop. H. Baar, 
Ztschr. f. Kinderh. 38:677, 1924. 


One hundred children were tested with subcutaneous injection of epinephrin. 
Vasolability was tested by inhalation of amyl nitrite. Normal children showed 
moderate redness of the face and neck but vasolabile children showed flaming 
redness of the face, neck and thorax followed by severe pallor. Anemic chil- 
dren with permanent pallor without dermographism did not show reaction to 
amyl nitrite. In the majority of cases there was a marked pressor action with 
epinephrin. In asthenic and in vasolabile children there was no reaction to 
epinepnrin. Baar believes that the reaction to epinephrin injection is one of 
individual sensitiveness and no true evidence is obtained of the tonus of the 


vagus or the sympathetic systems. ; 
” a PeterMAN, Rochester, Minn. 
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REAPPEARANCE OF EXPERIMENTAL Bartow’s Disease. SuHikUZO FujJIHira, 
J. Pediat. (Tokyo) 1465 (Nov.) 1924. 


Fujihira produced scurvy experimentally in seven guinea-pigs by means of 
food deficient in vitamin C and, after healing by reverse method, reproduced 
the disease the second time in the same set of animals. In the second attack 
the clinical symptoms were irregular, and the roentgenologic examination 
showed that the pathologic changes in the bones and periosteum appeared 
much later than in the first attack, and, therefore, the disease, the author 
concluded, could not have any cumulative effect. Repeated roentgenologic 
examinations were absolutely essential in the diagnosis and treatment of scurvy. 


Kato, Los Angeles. 
Nutrition 


A DISCUSSION OF THE CLINICAL AND LABORATORY CLINICAL FINDINGS IN CERTAIN 
CASES OF OBSTRUCTION IN THE Upper GASTRO-INTESTINAL TRACT. THE ROLE 
or BLoop CHEMISTRY IN DIAGNOSIS, PROGNOSIS AND TREATMENT OF THIS 
ConpiTIon. CHARLES S. McVicar, Am. J. M. Sc. 169:224 (Feb.) 1925. 


The studies reported deal with the clinical and laboratory findings in cases 
of severe toxemia. The blood chemistry affords a more precise means of 
measuring the severity of the case than does the clinical appearance. Data 
are presented for thirty cases, giving the findings for blood urea, plasma 
chlorids and plasma carbon dioxid. The data show that with the toxemia of high 
intestinal obstruction occurs a rise in the blood urea, a fall in the plasma 
chlorids, and a rise in the carbon dioxid combining power of the plasma. 
Tetany is a possible severe complication of toxemia and may be anticipated 
when the carbon dioxid combining power of the plasma is found to be above 
100 per cent. by volume. It has followed the excessive feeding of sodium 
bicarbonate and also forced breathing, which abstracts the acid carbon dioxid 
from the blood. It is accompanied by a decrease in calcium content of the 
serum, which produces an imbalance in the ratio between the monovalent and 
bivalent cations. 

In toxemia without the complication of tetany, there is no significant varia- 
tion in the concentration of the inorganic bases of the blood serum. As all 
cases show a tendency to alkalosis, the use of alkali in treatment is 
contraindicated. 


DEHYDRATION IN THE NUTRITIONAL DisorpeRS OF INFANCY (A CORRELATION OF 
CLINICAL AND LaBoratory Finprncs). A. GRAEME MITCHELL and LEon 
Jonas, Am. J. M. Sc. 169:236 (Feb.) 1925. 


Studies were made on thirty-five infants, all of whom showed evidence of 
dehydration. In every case the blood urea nitrogen was determined, and in 
most cases the uric acid and carbon dioxid capacity of the plasma. The 
hydrogen ion concentration of the blood plasma was determined in several 
cases, and the phenolsulphonephthalein excretion in the urine. The cases were 
grouped according to the degree of toxicity. In those cases in which there 
were no toxic symptoms, the blood nonprotein nitrogen constituents were found 
to be practically normal, in those which showed moderate toxic symptoms there 
was a moderate increase of nonprotein nitrogen constituents, and in those 
with distinct evidence of toxic symptoms the blood urea and uric acid nitrogen, 
were decidedly above normal. The carbon dioxid capacity of the plasma was 
usually normal when there was no increase in the respiratory rate and depth, 
but was decreased when there was clinical evidence of hyperpnea. Results 
indicate that acidosis is an accompanying phenomenon, and not a primary 
cause of either the condition or its final termination; also that the retention 
of blood urea nitrogen and uric acid was not due to nephritis, but apparently 


to dehydrati se. - 
0 ae Parsons, Ann Arbor, Mich. 
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ANTIRACHITIC PRoperTIES IMPARTED TO INERT FLUIDS AND TO GREEN VEGETABLES 
By ULTRAVIOLET IRRADIATION. ALFrep F. Hess and Mi_prep WEINsTocK, 
J. Biol. Chem. 62:301, 1925. 


This paper contains experimental findings in tests made in studying the 
effect of indirect irradiation in preventing rickets. The animals used were 
rats which were fed a standard low phosphorus diet, which would produce 
rickets. The irradiation was by a quartz lamp. 

Placing the rats in irradiated air did not prevent rickets. Feeding the 
rats irradiated water in some cases (about 50 per cent.) prevented rickets. 
It was thought that the formation of ozone might be the preventing factor, 
but hydrogen peroxid was found not to prevent rickets. Radium salts in small 
quantity in either oil or water did not prevent rickets. Mineral oil, when 
irradiated, did not prevent rickets. 

When cotton seed oil was irradiated, however, 0.1 c.c. daily protected rats 
from rickets. The irradiated oil was noticed to develop a fishy odor similar 
to that of cod liver oil. The authors are not sure whether the irradiation is 
the same factor which gives cod liver oil its efficacy. 

Linseed oil, when irradiated, similarly protected rats from developing 
rickets. The iodin number of linseed oil was slightly changed and the acidity 
slightly increased from irradiation. 

Experiments were also made with irradiated samples of olive oil, 20 per 
cent. cream, milk, and 1.5 per cent. solution of gelatin, but the results were 
not uniform. 

A glass filter, permiting a large intensity of rays of 313 millimicrons and 
a few rays of 302 millimicrons was placed between the source of light and 
oil; this oil did not have antirachitic properties. 

Wheat grown in the light and irradiated from a quartz lamp, showed anti- 
rachitic properties, while wheat grown in the dark (etiolated) failed to protect 
animals from rickets. Green lettuce leaves normally will not protect against 
rickets, but after irradiation develop antirachitic properties. 


Tue NAaATurRE OF THE SUGAR IN NorMAL Urine. IJ. THe SuGar Excretion 
on Various DIETS AND THE INFLUENCE OF Diet ON GLUCOSE TOLERANCE, 
WITH SOME REMARKS ON THE NATURE OF THE ACTION OF INSULIN. IsIDOR 
GREENWALD, JosEPH Gross and JEROME SAMET, J. Biol. Chem. 62:401, 1925. 


The sugar excreted in normal urine consists largely of carbohydrates 
assimilable with difficulty and of reducing substances derived from the proteins 
of the food and endogenous sources. Lactose from milk, pentoses from fruits, 
caramelized sugars and dextrins form the first group, which is quantitatively 
the smaller. Pentose may come from protein metabolism. Nuclein metabolism 
does not give rise to urinary sugar. 

A carbohydrate-free diet leads to decrease of glucose tolerance, so that after 
the ingestion of quite large quantities of glucose or of a carbohydrate meal 
there is glycosuria in normal persons. 

Normal individuals vary in their ability to assimilate glucose. 


INACTIVATING ACTION OF SomME Fats ON VITAMIN A IN OruHerR Fats. L. S. 
FrepericiA, J. Biol. Chem. 62:471, 1925. 


Hydrogenated whale oil was discovered to combine with and destroy the 
vitamin A of other fats. Thus, in a series of experiments where the butter fat 
and hydrogenated whale oil were mixed and melted before feeding, the animals 
(rats) died from lack of vitamin A while control animals, which were fed 
the same diet and the same amount of the fats which were not mixed and 
were fed separately, gained normally. 

Untreated abdominal fat from a pig (lard) which had been heated to 
102 and 105 C., in the air in thin layers, also destroyed vitamin A when mixed 
with butter fat. 
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Other hydrogenated oils were tested and did not have this inactivating 
power. , ey : : ‘ 

The possibility of oleomargarin containing fats which may destroy vitamin 
A has to be considered. 


SuLtpHuRIC Acip REACTION OF ButTTrerR FAT AND THE DISAPPEARANCE OF THE 
REACTION FROM VITAMIN A CONTAINING ButtTrer Fat THROUGH THE ACTION 
or Oxipizep Fat. Nuets SjyOrstev, J. Biol. Chem. 62:487, 1925. 


Butter fat will give the so-called sulphuric acid reaction as modified by 
the author, although not in so low concentrations as cod liver oil. This 
reaction has been noted by many workers to be proportional to the vitamin A 
content. The author confirms this finding in that butter fats inactivated by 
lard (see article by Fredericia) fails to give this reaction. Heating butter 
fat in the air also caused the reaction to disappear. 


Fat-SOLUBLE VITAMINS. XXI. OBSERVATIONS BEARING ON THE ALLEGED INDUC- 
TION OF GROWTH-PROMOTING PROPERTIES IN AIR By IRRADIATION WITH 
Uttraviotet Licht. E. M. Netson and H. Sreensocx, J. Biol. Chem. 
62:575, 1925. 


The authors confirmed their previous work, finding that rats which were 
fed on an antirachitic diet and irradiated from a quartz mercury vapor lamp 
grew satisfactorily and did not develop rickets. 

Nonirradiated rats in the same cage and on the same diet with irradiated 
rats grew satisfactorily, the possibility of the consumption of excreta being 
minimized. 

The rats were kept in glass battery jars, with wire mesh screens near the 
bottom to serve as a floor so that the excreta passed to the bottom of the 
jar and could not be reached by the rats. If the screens were not washed 
thoroughly each day, there was sufficient almost nonvisible excreta present 
so that if these screens were irradiated, rats grew satisfactorily and did not 
develop rickets. The habit of the rat of licking the paws was probably the 
means of its consuming the irradiated material. 

Irradiation of air did not confer growth producing or antirachitic properties 


to the rats living in it. gi Ne : 
s Hicoins, Cincinnati. 


CALCIUM AND PHOSPHORUS METABOLISM IN OSTEOMALACIA. LEE MONROE MILES 
and Curn-Tunc Fence, J. Exper. Med. 44:137, 1925. 


The calcium and phosphorus content of the blood, and the calcium and 
phosphorus metabolism, was investigated in Chinese women having osteomalacia 
whose home diet had consisted entirely of cereals and a limited amount of 
vegetables, with no milk, meat or eggs. 

When continued on a diet approximating the foregoing, the calcium of the 
blood in ten patients varied from less than one-half to about three-fourths normal, 
while the phosphorus varied from a marked deficiency to a content within 
normal limits. 

With the diet remaining unchanged, except as noted below, the patients 
were then treated as follows: two received cod liver oil and calcium lactate, 
two others calcium phosphate, one calcium lactate, two were given a liberal 
diet including milk, eggs and plenty of fresh vegetables, two cod liver oil and 
one left the hospital. After twelve days of treatment, the blood was again 
analyzed for calcium and phosphorus. 

The four patients given cod liver oil all showed a net gain in blood calcium 
and felt much improved. Two of the three patients receiving calcium salts 
without oil showed an increase and the third showed no alteration in blood 
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calcium content. One of these receiving calcium phosphate was decidedly 
worse, complaining more of pain, and could hardly move. The two patients 
on a liberal diet showed a decrease in blood calcium and became clinically 
worse. 

The variations in blood phosphorus content were without regularity. 

Four other women with osteomalacia were studied for calcium and phos- 
phorus blood content and for calcium and phosphorus metabolism. On the 
basal diet, which though undoubtedly more liberal than the home diet, was 
still deficient in calcium though adequate in phosphorus, three of the four had 
a negative calcium balance and all had a positive phosphorus balance. The 
calcium and phosphorus in the blood of all the patients were below normal. 

The patients were continued on the basal diet after the foregoing deter- 
minations were made, and in addition were given the following: Patient 1, 
cod liver oil; patient 2, cod liver oil and calcium lactate; patient 3, cod liver 
oil and calcium phosphate, and patient 4, olive oil and calcium lactate. Except 
for the first patient, all now had enough calcium in the diet to provide more 
than a bare sufficiency. The patients were kept on this regimen for twelve 
days, the feces and urine were collected on the last seven days. Comparison 
of the results of the two periods show that: In the first patient the calcium 
balance became positive and blood calcium rose, with slight change in phos- 
phorus balance and no alteration in blood phosphorus. Clinically, the patient 
was greatly improved. In the second patient the calcium balance became 
markedly positive and the blood calcium rose; the phosphorus balance was more 
strongly positive than before treatment and the blood phosphorus increased. 
This patient was much improved clinically. In the third patient the calcium 
balance became more strongly positive than before treatment as did the phos- 
phorus balance, and the blood content of both of these elements was markedly 
increased. In the fourth patient the calcium balance remained negative, 
though to a less degree than in the first period. The blood calcium was 
increased and the blood phosphorus was practically unchanged with a small 
change in the total phosphorus balance. Clinically the patient was unimproved. 

The authors’ conclusions are: 

Osteomalacia is a diet deficiency disease in the same category as rickets. 
The deficiency is principally in the fat-soluble vitamin content of the diet, 
though there may be a calcium deficiency at the same time. 

The disease may be prevented by providing a diet rich in the fat-soluble 
vitamin content, and may be cured by adding the same to the diet. 


McCcure, Evanston, IIl. 


SEASONAL RECURRENCE OF INTESTINAL INFECTIONS. ARTHUR ISAAC KENDALL, 
South. M. J. 18:120, 1925. 


The author has tabulated the causes of acute diarrheas on the Boston 
Floating Hospital, occurring over a period of four years. The most important 
conclusion of this investigation is that the organism responsible for the late 
summer and fall diarrheas will be the cause of the greater number of diarrheal 


cases the following summer. ; 
ScHLutTz, Minneapolis. 


FurTHER OBSERVATIONS ON THE INFLUENCE OF SUNLIGHT Upon THE GROWTH- 
PRoMOTING AND ANTIRACHITIC Properties or Cow’s Mitx. EtuHet M. Lwce, 
Biochem. J. 18:1279, 1924. 


Sunlight, of summer intensity in England, has no significant effect in 
raising the growth promoting value of cow’s milk, when the diet of the cow 
is deficient in fat-soluble vitamins. The degree of exposure to sunlight appears, 
however, to have a small effect in determining the antirachitic value of the 
milk given. 
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FURTHER EXPERIMENTS ON THE INFLUENCE OF THE Parents’ Diet UPON THE 
Younc. I. THe INFLUENCE OF THE FATHER’S Diet. V. KorENCHEVSKy and 
Maryorte Carr, Biochem. J. 18:1308, 1924. 


If the diet of the male rats before conception was deficient in fat-soluble 
factor, a greater percentage of the matings was unproductive. The litters, 
begotten by fathers kept on a diet deficient in fat-soluble factor, seemed to 
be weaker; in forty-nine successive matings a greater percentage of these 
litters were eaten by the mothers and more young died from accidental diseases 
than among those begotten by richly fed fathers. No difference was noticed 
in weight of the young in the two groups nor in the calcium compounds of 
their skeletons. 


FURTHER EXPERIMENTS ON THE INFLUENCE OF THE PARENTS’ Diet UPON THE 
Younc. II. THe INFLUENCE Upon THE YOUNG OF AN EXCESSIVE AMOUNT 
or Fat-So_usLe Factor AND CALCIUM IN THE MorHer’s Diet DuvurRING 
PREGNANCY. V. KorENCHEVSKY and Marjorie Carr, Biochem. J. 18:1313, 
1924. 


When the mother’s “normal” diet during pregnancy is enriched with an 
excess of the fat-soluble factor, there is a marked decrease in the disorders 
of general nutrition and in the rachitic changes in the skeleton produced in 
the young by a diet deficient in fat-soluble factor, even when the mother is 
also kept on the same insufficient diet during lactation. This effect is not 
produced by giving an excess of calcium during pregnancy, provided that the 
mother’s “normal” diet already contains an adequate amount of calcium. 
Therefore, in order to decrease these disorders in the young, an excessive 
amount of fat-soluble factor and not of calcium is of great importance in 
the diet of the mother during pregnancy. At the same time, the importance 
of an adequate amount of calcium in the mother’s diet is emphasized. 


An EXPERIMENTAL Stupy OF BROowN AND WHITE BREAD IN THE DiIET OF THE 
Rat. Grtapys A. Hartwe i, Biochem, J. 18:1323, 1924. 


The rate of growth of young rats on a diet of bread (white or brown), 
butter and salt mixture is slow. Male rats grow more rapidly on brown bread 
than on white. Female rats grow equally slowly on either kind of bread. 
For gestation and lactation, brown and white bread appear to be equal. With 
both diets, the litters are of poor weight at birth, and only a few young 
are weaned. 


A PRELIMINARY NOTE ON THE GROWTH-PROMOTING AND ANTIRACHITIC VALUE 
or Cop Liver O11 wHEN INJECTED INTRAPERITONEALLY. KATHERINE M. 
Soames, Biochem. J. 18:1349, 1924. 


Cod liver oil was injected into rats on a rickets-producing diet and on 
a diet deficient in the fat-soluble factor. Partial protection was afforded 
against a rickets-producing diet and improved growth and calcification obtained 
on a diet deficient in the fat-soluble factor, thus demonstrating that the site 
of the action of cod liver oil is not limited to the intestinal tract. 


Kucetmass, New Haven. 


Stupres In Rickets. THe BioLtocicaL Factor Propucep By THE BONE-MARROW. 
A. Bossany1, Magyar Orvosi Arch. 21:17, 1924. 


Further experimental data are given as to the production of an organic 
factor by the bone marrow which promotes the deposition of calcium. Some 
relationship between the production of hemoglobin and this factor was found, 
though the identity could not be proved. The protein-like nature of this 
factor may be taken for granted. 
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Mortoric FUNCTIONS OF THE STOMACH OF CHILDREN WITH GASTRIC COMPLAINTS 

OF UNCERTAIN OriGIN. P. Meszoty, Magyar Orvosi Arch. 21:75, 1924. 

A series of seventy-five cases was examined for the study of normal and 
pathologic conditions. The form of the stomach was found to be horn shaped 
in children from 1 to 3 years of age, and having the form of a fishhook 
in children from 3 to 15 years of age. In patients with undiagnosed conditions, 
some changes of the form were found, also the position and peristalsis showed 
changes, but there was no difference in the time of emptying in cases with 
slight hyperacidity or hypo-acidity. 


SECRETORY FUNCTIONS OF THE STOMACH OF CHILDREN WITH GASTRIC COMPLAINTS 
OF UNCERTAIN OriGIN. F. Roursocx, Magyar Orvosi Arch. 21:88, 1924. 


A series of seventy-five cases was examined, sixty-five of the patients having 
some form of gastric complaints. Hypo-acidity was found in those with 
anorexia and tuberculosis, hyperacidity in neuropathic conditions. 


AVITAMINOSIS IN BREAST Fep INFANTs. G. Petenys, Orvosi hetil. 68:780, 1924. 


In breast fed infants, lack of the vitamin D may cause retardation in 
growth. Complementing the feeding with minimal amounts of vegetables will 
correct the disturbance. 


ON THE QUESTION OF ALIMENTARY CHANGES IN THE WHITE Boop Ceti Count. 
O. GotrcHe and K. Wattner, Orvosi hetil. 68:848, 1924. 


In studying the reliability of Widal’s hemoclastic crisis, the authors made 
blood cell counts on twenty-five children and twenty babies. The counts were 
made early in the mornings before feeding. Seventeen children and nine infants 
showed fluctuations of more than 20 per cent. within an hour. The changes went 
in both directions, some of the children and infants showing a leukopenia others 


a leukocytosis. Before Widal’s hemoclastic crisis can be used, the basic 
problem of the physiologic changes in the white blood cell count must be 
solved. 


ZENTAY, St. Louis. 


Acipttry or DuopeENAL CONTENTS ON Acip Mitk Mrxtures. E. Scuirr and 
W. Gorrtste1n, Jahrb. f. Kinderh. 107:99, 1924. 


The authors are attempting to explain the well-known beneficial effects of 
buttermilk in nutritional disturbances associated with diarrhea. It was assumed 
that the acidity of the food might be sufficient to hinder the growth of B. coli 
in the intestine. Whole milk, lactic acid milk, buttermilk with flour and sugar, 
buttermilk and albumin milk were given by stomach tube to dogs with a 
duodenal fistula, and the acidity of the duodenal contents determined. When 
neutral food was given, the duodenal contents were acid; after acid food the 
duodenal contents were alkaline, and in each case the contents of the lower 
third of the jejunum were alkaline. Hence, it was not possible to make 
duodenal contents acid by giving acid food. Therefore the therapeutic value 
of buttermilk probably does not depend on its power of killing B. coli. 


EXPERIMENTS ON THE INCREASE OF RESISTANCE BY LEMON Juice. S. Grtn- 
MANDEL and B. LeicuTentritt, Jahrb. f. Kinderh. 107:104, 1924. 


Lemon juice lengthened the life of white mice infected with B. subtilis, 
not only if the diet of the mice had been deficient in vitamins, but in normal 
mice as well. There was no effect of the lemon juice in normal rats infected 
with pneumococci, streptococcus mucosis and trypanosomes. 


EXPERIMENTS WITH ALBUMIN MiLx. II. Tue AcTion or RENNIN. EUGEN 
StraNSky and Leopotp Tavs, Jahrb. f. Kinderh. 107:131, 1924. 


The predigestion of milk, as in albumin milk, is a very important factor in 
explaining its value. The predigested milk is acted on more quickly and 
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completely by the pepsin. The first phase of the rennin action is a combina- 
tion with calcium and the precipitation of casein. The second phase is a 
slight proteolysis, The probable change in the protein molecule which prepares 
for quick peptic activity must come in the second phase. A casein precipitate 
by calcium lactate is also accessible to such gennin action. The stay of the 
milk in the stomach is limited, however. The first phase of the rennin action 
does not begin immediately unless the milk is finely curdled, then the second 
phase begins, as also the peptic digestion, so that the stay in the stomach 
is shortened, and the best conditions are present for peptic digestion in the 


intestine. : 
SUTHERLAND, Chicago. 


CHARACTERISTICS OF BreAstT Mitk Lipase. H. Beumer, Ztschr. f. Kinderh. 
38:593, 1924. 


Human milk contains a very active lipase which is resistant to quinin and 
atoxyl. The milk of cows, goats, rabbits and dogs does not contain lipase. 
Human milk lipase is, therefore, an original milk ferment formed by the 
mammary gland parenchyma. 


Tue ACTION OF ARTIFICIALLY SouRED MILK ON THE DIGESTION AND METABOLISM 
or INFANTS. Fritz MUttier, Ztschr. f. Kinderh. 38:705, 1924. 


Hydrochloric acid milk and lactic acid milk were tested and compared with 
rennin ferment buttermilk. Pepsin was added to each and after incubatiun for 
two, four and eight hours the nitrogen determination was made. The protein 
of the acid sour milk was digested better than that of the buttermilk. There 
was little effect on gastric mobility; gastric secretion was decreased by acid 
food in proportion to its hydrogen ion concentration. With breast milk the 
gastric secretion was less than with cow’s milk. Acid added to the latter made 
the secretion approximate that in mother’s milk. The pepsin secretion ran 
parallel with the gastric secretion. Hydrochloric acid added to cow’s milk 
effects an increase in fat splitting in the stomach. The favorable antidyspeptic 
action of acidified food is probably due to improved gastric digestion. 


PETERMAN, Rochester, Minn. 


BERIBERI IN CHINESE WOMEN AND Its RELATION TO CHILDBEARING. J. ALLEN 
HorMANN, China M. J. 38:987 (Dec.) 1924. 


Thirty-eight cases of polyneuritis in women are reported; six occurred 
during pregnancy; sixteen in a severe form were thought to have been pre- 
cipitated by pregnancy and sixteen were in nonpregnant women. All were 
considered to be true beriberi, 

The age incidence was: one less than 10 years; ten between 10 and 20 years; 
sixteen between 21 and 30 years; nine between 31 and 40 years, and only two 
between 41 and 45 years. ; 

The author thinks pregnancy is not a predisposing cause but that it does 
seem to increase the severity of the attack. Beriberi tends to recur with 
recurring pregnancies; but may also recur regardless of childbearing. 

The period of development of the disease, in the great majority of the 
reported cases, was during the wet seasons. The author feels that the storage 
of overpolished rice in damp places is a contributory factor, at least in the 
causation of beriberi. 

The symptoms and signs were numbness, especially in the legs, and foot 
drop, common to all. Paresthesias, painful muscles, severe prostration, dizzi- 
ness, headache, cardiac dilatation, edema of legs, anorexia and constipation 
were common. 
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Treatment consisted of placing patients on a diet of rice, and, of especial 
importance, getting them on their feet and helping them to walk when the 
heart condition permitted. No benefit could be ascribed to brewer’s yeast. 


Pitcuer, Cleveland. 


Two Cases or BeriBert IN New-Born Twins. Sencut, AKIYAMA, J. Pediat. 
(Tokyo) 1489 (Nov.) 1924. 


The first patient was a girl, aged 2 months, who was brought to the author 
with the complaint of vomiting. The mother had “heart trouble” after the 
birth of the twin babies. The baby was born after somewhat difficult labor 
and was breast fed; she weighed 2,700 gm., was much undernourished, with 
a pale face, blue lips, a voice piercing and whining in character, the heart 
action rapid, the pulmonic second sound somewhat accentuated and the liver 
and spleen palpable. The patellar reflex was lost and a murmur was audible 
at the inguinal region over the femoral artery, but the limbs were not cyanotic 
or cold. The urine was scanty; the defecation was small, soft and green 
without any odor. The temperature was 36.5 C. (97 F.), the pulse 150 per 
minute and respiration was somewhat rapid. With administration of cardiac 
stimulant and the addition of half-and-half mixture of cow’s milk, the baby 
improved in four weeks, but finally died of acute indigestion. 

The second patient was also a girl, a twin, weighing 480 gm. at birth, who 
was brought to the author at the age of 3 months with the complaint of whining 
voice, scanty urine and refusal to nurse. The mother was unable to get 
up one month before delivery, but she was not ill. The baby was born at 
full term, of normal delivery and was breast fed. Examination showed a 
baby with pale face, lips and the extremities cold and somewhat cyanotic, 
with marked palpitation of the heart, dyspnea, and absolute aphonia. The 
liver and spleen were both palpable, the patellar reflex was gone and the 
baby could not nurse; anuria and diarrhea were also marked. The temperature 
was 36 C. (96.8 F.) and the pulse 160 per minute. In spite of cardiac stimulant 
and inhalation of oxygen, the baby died the following day. 

In both cases the sick babies were much undernourished and underweight 
from the beginning, and both could not nurse as much as the well babies. 
Although it seemed certain that beriberi was caused by the lack of vitamin B, 
it was strange to note that the well babies were nursing from the same 
mothers as the sick babies. It thus appeared to the author that the consti- 
tutional peculiariy, as well as the climate, had something to do with the 


roduction of the disease. S 
P Kato, Los Angeles. 


Diseases of the New-Born 


Tue DISTRIBUTION OF THE YELLOW COLOR IN THE SKIN IN IcTERUS NEONATORUM. 
B.. Scuickx, Ztschr. f. Kinderh. 38:513, 1924. 


The bilirubin pigment in the skin in icterus neonatorum is distributed 
much as the exanthem of measles, as demonstrated by Pirquet. The lymphatic 
distribution, as well as the vascular supply, determines the distribution of 
the pigment. The pigmentation in icterus neonatorum does not increase once 
it has begun to recede. There is probably a single overflow of bilirubin. 
The author believes that the bilirubin in the serum of the umbilical cord 
at birth and that produced the first two or three days are significant; thus, 
the etiologic factors are probably active before birth. The pigment is found 
in greatest concentration in the heart's blood and the closer to the heart the 
more pigment in the tissues, except in irritated skin, where the pigmentation 
is always deeper. 
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SypHILIS OF THE New-Born Acguirep Durinc Lazpor. F. ScHILiinc and P. 
HorFMANN, Ztschr. f. Kinderh. 38:581, 1924. 


A child, aged 7 weeks, with an old primary lesion on the occiput is described. 
Spirochetes were found in the lesion and in the regional lymph nodes, which 
were also involved. There were numerous visceral lesions similar to those 
found in congenital syphilis. Evidence was found of a primary lesion of the 
labia minora of the mother six days before delivery. Cutaneous infection of 
the child doubtless occurred during delivery, but the internal organs may have 
been previously infected. 


SeverE ANEMIA IN A New-Born. G. Sisstrunxk, Ztschr. f. Kinderh, 38:587, 
1924. 


A child, apparently normal at birth, showed a marked pallor with enlarged 
spleen and liver. No hemorrhage was demonstrated, but the blood count 
showed 26 per cent. hemoglobin, red blood cells 1,500,000, leukocytes 10,600, 
and a few normoblasts. There were no signs of regeneration. Syphilis, 
familial hemolytic icterus, pseudoleukemia infantum, pernicious anemia and 
aplastic anemia were excluded. 


BLoop SuGAR In New-Born Inrants. S. ScHMAL, Ztschr. f. Kinderh. 38:597, 
1924. 


In eleven premature infants, the blood sugar was found to range from 
0.0513 to 0.0812 mg. per cent. (Bang’s method). These values are considerably 
lower than those found in full term infants, and they indicate the metabolic 
tendency to acidosis. 


Tue BioLtocy or THE Skin. Part III. In New-Born ANp PREMATURE INFANTS. 
H. Vottmer and C. FRANKENSTEIN, Ztschr. f. Kinderh. 38:694, 1924. 


Intracutaneous injections of nonspecific substances, epinephrin and pilocarpin 
were made on new-born and premature infants. The injections were always 
followed by a leukocytosis. E. F. Miiller obtained a leukopenia following 
intracutaneous injection of nonspecific substances in adults, which he attributed 
to vagus stimulation. It must be assumed that the biologic skin function 
involved is not yet developed in the premature or new-born infant but develops 
toward the end of the first half year. The absence of the leukocyte phenomena 
in some infants may perhaps be explained by the physiologic acidosis of 


remature infants (YIppo). 
‘ (¥Ippo) PETERMAN, Rochester, Minn. 


Acute Infections 


Wuoopinc CoucH. Its Bactertotocy, DiAGNosis, PREVENTION AND TREATMENT. 
THorvALD Mapsen, Boston M. & S. J. 192:50 (Jan.) 1925. 


This article, given as the Cutter Lecture in Preventive Medicine at Harvard 
Medical School, October, 1924, is very complete and interesting since it is 
based largely on studies of the progress of the disease in Denmark, from 
1890 to the present time, and especially the severe epidemic of 1923, which 
included the isolated Faroe Islands. The author states that the morbidity in 
Denmark has increased during the before-mentioned period while the mortality 
has decreased about one-half. Nevertheless, in Denmark the percentage of 
deaths from whooping cough is greater than from diphtheria, measles, scarlet 
fever or typhoid fever. 

The death rate is higher in girls than in boys (from 13.1 to 10.9 in 1920). 
The seasonal variation coincides with a similar curve for respiratory diseases, 
low, in September and October, highest in April. Death rate by age shows 
24.3 per cent. under 1 year, 2.6 per cent. between 1 and 5 years and 0.7 per cent. 
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between 5 and 15 years. Of those under 1 year there were eight deaths during 
the first month; 75 during the second and third months and 424 between 3 
and 12 months. 

Investigations at the whooping-cough diagnosis stations showed the presence 
of the Bordet-Gengou bacillus in the catarrhal phase, 75 per cent., and in the 
spasmodic stage, first week 57 per cent., second week 61 per cent., third week 
45 per cent., fourth week 40.5 per cent., fifth week and later 9 per cent. 

Instead of quarantine for three months, school children are now permitted 
to return after the fourth week of the spasmodic stage. So-called “carriers” 
are believed to be few if any. 

Differences between Bordet’'s bacillus and Pfeiffer’s bacillus are given in 
detail. Out of 152 blood tests, the complement fixation test for the Bordet- 
Gengou bacillus was positive in 104 cases. Curves are shown of the com- 
plement fixation reaction in whooping cough, and also after whooping-cough 
vaccination. 

Vaccination is, as a rule, most effective when given about a week before 
the disease breaks out. In 2,094 vaccinated patients, there were five deaths, 
and in 627 nonvaccinated, eighteen deaths. Remedially, the vaccine should be 
given as early as possible and on five successive days, in doses of 0.1, 0.2, 0.4, 
0.8 and 1 cm. of an emulsion containing 10,000,000 Bordet-Gengou bacilli 
per cubic centimeter. 


SMALLPOX IN THE UNITED STATES INSULAR PossEessIONS, NEw ENGLAND AND 
MASSACHUsETTsS, 1913-1923. Samuet B. Woopwarp, Boston M. & S. J. 
192:60 (Jan.) 1925. 


Here are official figures which should preach a sermon to everyone: 
579,610 cases of smallpox in eleven years, and as high as 109,639 in one year 
(1920), definitely proves that the disease is still a real menace to this country. 

Antivaccinationists should ponder these figures which tell the story of com- 
pulsory vaccination: 


Cases 


Porto Rico Washington (same population)........ 24,183 
Rhode Island Montana (same population) 9,861 
Massachusetts Michigan (same population).......... 26,972 
Pennsylvania Ohio (3,000,000 less population) 


Finally, here is what compulsory vaccination has helped to do, in five 
years in the Philippine Islands: 


Year Cases Deaths 


1919 na 65,180 49,971 
1920 ee 7 15,857 7,105 
1921 P 1,858 726 
oo MESO Pere rer ter 128 19 
Se ey ree 69 3 


GENGENBACH, Denver. 


Recent ADVANCES IN Our KNOWLEDGE OF SCARLET Fever. W. Ray Hones, 
Canad. M. A. J. 15:21 (Jan.) 1925. 


This article is a review of work done by Drs. Dick and Dick of Chicago. 
There were no cases reported. 


Pyeuitis IN INFANCY AND CHILDHOop. V. B. DowLer and M. B. McGrt, 


Canad. M. A. J. 15:41 (Jan.) 1925. 


The author reviews the subject of pyelitis, and gives his conclusions based 
on twenty-nine cases. No new light is thrown on the subject. 
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GANGRENE OF THE Lower ExtTREMITIES COMPLICATING SCARLET FEVER. GEORGE 
E. Learmontu, Canad. M. A. J. 15:69 (Jan.) 1925. 


A boy, aged 2 years and 11 months, a Canadian, was always subnormal 
nutritionally. The past and family history were negative. 

The patient developed a typical attack of scarlet fever, June 9, 1924. June 
24, he developed acute otitis media and June 28, acute nephritis. Between 
July 3 and July 5 he was given 5 injections of convalescent serum into the 
right and left superior gluteal regions, 90 cc. in all. The symptoms of 
nephritis disappeared by the sixth day. 

Eleven days after entry into hospital, July 1, the child developed a small 
patch of gangrene in the skin of the lower lateral third of the right thigh 
and two days later on the left thigh. 

One week later, all of the left foot and lower third of leg posteriorly as 
well as dorsum of right foot and toes became suddenly involved. 

The distal portion of the left foot sloughed off at the tarsometatarsal joints. 
All toes of the right foot separated at metatarso-phalangeal articulation. Healing 
was normal subsequently and the child was able to walk with well-padded feet. 


Moore, Omaha. 


CONTRIBUTIONS TO THE BACTERIOLOGY AND THERAPY OF WHOooPING CouGH. 
J. Kramer, Orvosi hetil. 68:901, 1924. 


In an epidemic in Budapest, the Bordet-Gengou bacillus was found in 
fifty-two cases out of sixty. Bacteriologic examination seems to be helpful 
in the diagnosis of early cases and for the prophylaxis. The specific vaccine 
gave good results both in prophylaxis and in therapy. 


ZeENTAY, St. Louis. 


Late Eruptions 1n Scartet Fever. G. Fanconi, Jahrb. f. Kinderh. 107: 18, 
1924. 


Late eruptions were found in the second to the fourth week of the disease 
in sixty-nine of seventy-four children with scarlet fever. On account of the 
frequency with which these late eruptions were found, the author is surprised 
that they have never been noted before. The same characteristics were noted 
in other cases in Zurich during the same season, so that this may have been 
a peculiarity of the epidemic in Zurich during this year (from 1923 to 1924). 

The lesions may be varied: 1. The maculopapular eruption is a bright 
red, small flecked eruption of the buttocks, thighs and about the knees. This 
becomes yellowish brown and resembles a fading primary scarlet fever rash. 
2. The striped, net-like eruption, made up of lines of papules, occurs more on 
the sides of the abdomen and chest, and occurs particularly during the 
desquamation stage in children with an ichthyotic skin. 3. The large papular 
eruption is located particularly about the nates and thighs. The papules of the 
primary eruption becomes larger and coalesce to about dollar size in the second 
week, and become red, violet red and then brownish and are surrounded by 
a centripetal collarette. 4. The pityriasiform eruption occurs toward the end 
of the first and in the second week. These may be grouped to resemble the 
large papular form. 

Striae distensae on the nates and breasts were also observed in two patients, 
girls aged 12 and 14 years. 

Colored plates are given to illustrate the lesions described. 


ScaRLeT Fever. F. v. SzontaGcu, Jahrb. f. Kinderh. 107:44, 1924. 


The author argues his contention that scarlet fever is not a contagious 
disease. He follows Semmelweis’ definition that a contagious disease is spread 
by the aerogenous route. Neither is it an infectious disease in the sense 
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that the infectious material is introduced into the circulating blood. He 
considers scarlet fever to be a modified angina with an accompanying rash. 

Results with the Dick test and throat cultures should clear up some of 
these problems due to different interpretations of the mild and abortive cases 
of scarlet fever. 


Tue Numser or BaAsopuitic Leukocytes 1n Scarvet Fever. J. Amprus, 
Jahrb. f. Kinderh. 107:69, 1924. 


An increase of eosinophilic cells to 15 per cent. came in the first week 
while the fever was subsiding. The increase in basophilic cells to 4 per cent 
came after the twenty-first day. The relation to the course and temperature 
curve suggest a relationship to antibody formation and possibly a prognostic 
value 


A Case or Wuoorpinc CouGH with CONVULSIONS AND TremMporAry BLINDNESS 
Inse Lancer, Jahrb. f, Kinderh, 107:242, 1924. 


The patient was an infant, aged 11 months. The tonic and clonic convul- 
sions started before the typical whooping cough signs. There was no sub- 
cutaneous, subconjunctival or urinary bleeding and fundus findings were normal. 
There was, however, an increased pressure of cerebrospinal fluid (from 190 
to 280 mm.), with a positive Pandy sign, a pleocytosis of 15 lymphocytes, and 
a sterile fluid, namely, the findings of serous meningitis. The blindness lasted 
for about two months. Two other cases of amaurosis in whooping cough were 
found in the literature. The writer considers the most probable intracranial 
pathologic change to be an inflammation of the pia in the region of the 


occipital lobes. - ie 
SUTHERLAND, Chicago. 


Pertussis EctampsiA. J. Huster and H. Sparz, Ztschr. f. Kinderh. 38:428, 
1924, 


Necropsy findings were reported in two cases of pertussis. One infant, 
aged 6 months, developed “eclamptic spasms” in the second week of pertussis 
and died in three days. The second infant (aged 7 months) with rickets 
developed pertussis and with it “eclamptic” or “tonic-clonic” spasms associated 
with stupor and periods of deep unconsciousness. In both cases cerebral injury 
and tetany were excluded from the diagnosis. Death occurred three weeks 
after onset of the spasms. 

Sections of the brain in both cases showed a noninflammatory regressive 
transformation of the nerve cells. There was progressive degeneration of the 
glia cells over the entire gray matter of the cerebral cortex, with a more 
advanced affection of the upper cortical layers. The maximum process was 
found in the region of Ammon’s horn. The white substance was unaffected. 
In the first patient the process had extended to the basal ganglions, in the 
second to the cerebellum. There were no signs of acute inflammation’ in 
the brain or meninges. Thus the changes were not the result of bacterial 
inflammation but rather of toxin action. 


Tue INFLUENCE OF TRAUMATIC IRRITATION ON VARICELLA. ZOLTAN VON BARABAS, 
Ztschr. f. Kinderh. 38:487, 1924. 


If five or six days before an eruption of chickenpox, skin lesion is set 
by scratching with a needle, the vesicles later may occur in greater number 
in this area. Dermatropism plays an important réle in the appearance of lesions 
of varicella. The severity of the eruption and its character depend very much 
on the condition of the child’s skin. The virus seems to be most concentrated 
from six to seven days before the eruption appears, for it seems to adhere 
best to the skin at that time. 
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[ue POSTSCARLATINAL EXANTHEM. JuLIuS KLeeperG, Ztschr. f. Kinderh, 38: 
577, 1924. 


A postscarlatinal exanthem was seen in forty-two of 115 scarlet fever 
cases. The exanthem appeared at the end or at the middle of the second week 
of the disease and had no relation to age or sex. The lesion was generally 
symmetric, always involving the buttocks and usually the patellas. The 
exanthem disappeared in about eight days. The frequency of the second 
exanthem seemed to be connected with the nature of the particular epidemic, 
and had no relation to the severity of the scarlatina or to nephritis. 


PeterMAN, Rochester, Minn. 


[REATMENT OF Amesic Dysentery 1N Cuitpren. D. Devutscu, Harefuah 2:125 
(Nov.) 1924. 


Deutsch found that very small doses of emetin do not have any effect on 
amebic dysentry in infants and children. For a child aged 1 year or over, 
he advocates the administration of 0.03 gm. hypodermically as an initial dose, 
increasing to 0.05 gm, Older children receive even higher doses. The dose 
of from 0,01 to 0.02 gm. should be given only to infants under 1 year, in 
whom amebic dysentery is rare. The vomiting and chill which follow a half 
hour or an hour after the injection usually pass by very quickly. They may 
he considered indicative of the fact that the emetin is taking effect. 

The author advises the use of cathartics only on the first day or two of the 
disease. He recommends an emulsion of castor oil and advises against the 
use of mercurous chlorid, phenyl salicylate or beta naphthol. As the disease 
progresses, the use of cathartics is considered harmful and astringents are 
indicated. Bismuth may be used, but symptoms of bismuth poisoning should 
be looked for. Tannic acid preparations spoil the appetite, which is generally 
good in amebic dysentery. 

For the tenesmus, which is very annoying, warm sitz baths are suggested 
and also warm compresses over the abdomen, especially over the pelvic region. 
Anesthetic preparations, such as benzocaine (anesthesin) or orthoform may 
be introduced into the rectum by means of suppositories. The insertion of 
small portions of ice into the rectum is highly recommended. Internally, the 
use of atropin in rather large doses relieves the tenesmus. Abdominal 
antiseptics are considered of little value. 

The author calls attention to the fact that milk, cheese and meat, which were 
thought to be contraindicated in amebic dysentery, do not show the deleterious 
effect formerly attributed to them. The author advises the giving of albumin 
milk or plain milk with 17 per cent. sugar. More substantial food is added 


gradually. ; 
Levinson, Chicago. 


Tue Scuick Test IN ELEMENTARY ScHoot CHILDREN. Saku Inovye, J. Pediat. 
(Tokyo) 1411 (Nov.) 1924. 


The author applied the Schick test to 2,043 elementary school children of 
Japan, and concludes that 46.1 per cent. gave positive and 53.9 per cent. nega- 
tive reactions. The girls were more susceptible to diphtheria than the boys, 
at least by 10 per cent., which result agrees with that obtained by Zingher 
of New York. There was a decrease of 16.9 per cent. of positive reactions 
in the second grade children as compared with those in the first. 


Kato, Los Angeles. 
Chronic Infections 
THe INHERITANCE FACTOR IN TUBERCULOSIS: PREDISPOSITION OR IMMUNITY. 
Gop1tas J. Drotet, Am. Rev. Tuberc. 10: (Nov.) 1924. 


The decline in the tuberculosis death rate in most countries, in many 
instances independently of any antituberculosis efforts, and the widespread 
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difference in the incidence of tuberculosis in various racial stocks, speak 
strongly for the presence of some factor other than the educational and hygienic. 
Classifying a total of 7,429 patients from New York’s east side at Bellevue 
Hospital, nontuberculous as well as tuberculous, it was found that 1,577 gave 
a history of tuberculosis in their parents or grandparents and 5,852 were 
unaware of such history. Of those giving a positive parental history, only 34 
per cent. were found tuberculous, whereas 59 per cent. of the group with 
negative parental history were found to have the disease. The incidence of 
tuberculous infection, as shown by the cutaneous tuberculin test on 1,234 chil- 
dren, showed no material difference in the two groups. Under 4 years of 
age, 48 per cent. of those with a positive parental history gave positive reac- 
tions, and 47 per cent. with a negative parental history also gave positive reactions. 
Between the ages of 5 and 9 years, the percentage of positive reactions was 
69 in the former group (positive parental history) and 64 in the latter. At 
from 10 to 14 years, 75 per cent. reacted positively in the first group and 
74 per cent. in the second. Thirty per cent. of 2,509 nontuberculous children 
gave a history of tuberculosis in one or both parents, whereas among 2,785 
tuberculous patients (adults and children) only 14 per cent. gave such a 
history. The resulis of treatment in 1,218 patients with tuberculosis were 
found to be more favorable if the patients were from stock with a parental 
history of tuberculosis. Sixteen per cent. of those with a positive parental 
history became apparently cured or the disease was arrested, but only 7 per cent. 
of those with negative parental history reached a similar condition. Children 
of tuberculous parents do not inherit even a predisposition to the disease, 
but rather an increasing degree of immunity to it. 


HEMPELMANN, St. Louis. 


INHERITED SYPHILIS AND TuBEeRCULOSIS. W. T. Munro, Lancet 2:1173 (Dec. 6) 
1924. 


Of 100 tuberculous children admitted to the Fife and Kinross Sanatorium, 
eleven showed inherited syphilis. The tuberculous lesions among these were 
as follows: seven patients showed enlarged glands (four cervical, one abdom- 
inal, two intrathoracic) ; one tuberculosis of the spine; six showed pulmonary 
lesions (two of these also showed glandular enlargement). 

A study of th: pathogenesis of tuberculos‘s sugges.s a similar route of 
spread to that taken by syphilis. The only difference in the spread of the two 
infections is that the spirochete is much the quicker of the two. 

Munro advises that it be kept in mind that, in general, syphilis favors viscera 
not readily attacked by tuberculosis, namely, syphilitic disease of the liver 
is common, whereas tuberculous disease of the liver is uncommon; again tuber- 
culosis of the lungs is common; syphilis of the lungs, on the other hand, is 
uncommon. 

How far syphilis predisposes to a subsequent infection by tuberculosis is 
not readily determinable, according to Munro, from an investigation such as 
this. He states finally that the question to determine is: Wéill the minute 
dose of tuberculosis, insufficient to produce more than tuberculin sensitiveness 
in the normal child, produce tuberculosis in a syphilitic infant? 


PuLMONARY TUBERCULOSIS IN CHILDHOOD. JoHN A. Watt, Lancet 2:1327 (Dec. 
27) 1924. 


In the great majority of cases of pulmonary tuberculosis, the human type 
of bacillus is found, and so also in primary tuberculosis of the bronchial glands. 
In sixty-three cases of generalized tuberculosis, excluding meningitis, inves- 
tigated by the Royal Commission, Cobbett reports that ten yielded bacilli of 
the bovine type, and they were usually in children under 5 years of age. 
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Three main varieties of pulmonary tuberculosis in children are mentioned, 
corresponding to the pathologic types of miliary, fibroid and fibrocaseous dis- 
ease. Clinically they are often termed: 1. Acute, general or infantile. 2. Hilum 
or juvenile. 3. Adult types. 

Features of Pulmonary Tuberculosis in Infancy: Tuberculosis in infancy 
runs a course like that of an acute infectious fever, with a marked tendency 
to generalization. The course is rapid and usually fatal. Goodhart and Still 
found that tuberculous meningitis was present in nearly 50 per cent. of 238 
children who died of tuberculosis. Tuberculosis is more fatal in infancy than 
at any other age, and most fatal in the latter half of the first year and during 
the second year. The clinical varieties seen during infancy are the acute 
generalized miliary form and the tuberculous bronchopneumonia or caseous 
pneumonia. 

Pulmonary Tuberculosis in Schoolchildren: This is the more latent and 
chronic form seen when child reaches school age. The death rate is lower 
between the ages of 5 and 15 than at any other period of life. 

The author then discusses the paths of infection. Kuss, Albrecht and Ghon 
claim that primary infection of the lung is aerogenous, whereas Calmette and 
von Behring believe that the usual channel of infection is through the intestine 
and mesenteric glands. The primary lung focus gives rise to secondary infec- 
tion of the thoracic glands and usually the disease is arrested there. 

In hilum tuberculosis, Watt looks on increased paravertebral dulness as 


the most important percussion sign. . 
LANGMANN, New York. 


UNEQUAL PARTICIPATION OF TWINS IN. CONGENITAL SypHitis. Otto HasLunp, 

Ann. de dermat. et syph. 5:321 (June) 1924. 

The boy was serologically positive, and presented a syphiloderm soon after 
birth and other stigmas later; the girl was always serologically negative, 
and showed no manifestation of syphilis, excepting a positive luetin reaction, 
which may have been nonspecific. Thus arises the question of germinative 
infection. 


Late OstTeo-ARTICULAR CONGENITAL SYPHILIS RECOGNIZED AFTER SURGICAL INTER- 
VENTION. ANpRE Lert and R. BartHetemy, Bull. Soc. franc. de dermat. 
et syph. 31:112, 1924. 


In a man, aged 25, the involvement was multiple and of- seventeen years’ 
duration, the right hand and forearm being especially affected. With sinus 
formation, tuberculosis was simulated, and surgeons were content with that 
diagnosis. Healing ensued under antisyphilitic treatment. 


ARTICULAR MANIFESTATION OF LATE CONGENITAL SYPHILIS. Louste and Router, 
Bull. Soc. frang. de dermat. et syph. 341:137, 1924. 


A man, aged 21, presented a bilateral hydro-arthrosis of the knees, of 
fourteen months’ duration. Although the Wassermann reaction of the blood 
was negative, that of the joint fluid was positive. 


GENERALIZED XANTHOMA ARISING FROM CONGENITAL SypuHitis. G. LACAPERE, 
Bull. Soc. franc. de dermat. et syph. 31:266, 1924. 


There was a generalized eruption of five years’ duration in a child, aged 
6 years. The diagnosis of xanthoma was confirmed by biopsy examination. 
With no evidence of syphilitic infection in the parents and but slight evidence 
of its presence in the patient, the serology being negative, the arsphenamins, 
mercurials and iodids were administered, and at the end of a year the lesions 
had faded remarkably. Therefore syphilitic hepatitis occurring in the fetus 
was considered causative. 
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UNDETECTED SYPHILIS IN INFANCY: THE PROBLEM OF MENTAL RETARDATION. 
LereppE, Bull. Soc. frang. de dermat. et syph. 31:295, 1924. 


Mental retardation, even in patients who show no clinical or serologic 
signs of syphilis and whose parents may be negative clinically and serologically, 
may be due to syphilis. According to the author, surprisingly good results 
follow the institution of antisyphilitic treatment in these cases, and he urges 
that it be used as a therapeutic test in all early cases of mental retardation. 


ParkuHurst, Toledo. 


SERODIAGNOSIS OF TUBERCULOSIS IN CHILDREN WITH WASSERMANN REACTION. 
F, SzmrMar and P. VeENeTIANER, Magyar Orvosi Arch. 24:111, 1924. 


The authors have made 300 blood tests in 237 children. They found that 
in cases of peribronchial and pulmonary tuberculosis the test is positive in 
early stages of the disease and in the great majority of cases. Negative 
results obtained in from 20 to 30 per cent. of cases speak against the absolute 
specificity of the test. This is still more marked when cholesterinized antigen 
is used. An improvement of the method is desirable. 


ZENTAY, St. Louis. 


WASSERMANN REACTION IN TUBERCULOSIS. CARL THomas, Ztschr. f. Kinderh. 
38:557, 1924. 


The Wassermann specific serodiagnosis for tuberculosis is of no value in 
differentiating active and nonactive tuberculosis. 


THE PROGNOSIS OF ScROFULA. E. Nopet and M. ScHOnserceER, Ztschr. f. Kinderh. 
38:668, 1924. 


Twenty were selected out of seventy children with scrofula, treated at the 
pediatric clinic during and after the war. In spite of the poor nutrition, there 
was no evidence of increased disposition toward or of further advance of 
tuberculosis. There were no pulmonary complications found. Although the 
tuberculin reactions were still very strong, the glands in most cases were 


almost completely cured. : 
PETERMAN, Rochester, Minn. 


An Active MopiricATION OF THE SEROREACTION FOR TUBERCULOSIS. J. KABELIK 
and GeLiner, Casop. lek. Cesk. 63:878 (June 7) 1924. 


The authors plan to evolve a reaction which will be of value not only in 
detecting a lesion, but also in estimating its severity. The antigen of Bouquet 
and Negri is diluted 1:20 in physiologic sodium chlorid solution, and again 
mixed with equal parts of physiologic sodium chlorid solution. Four-tenths 
cubic centimeter is placed in three small tubes and three controls are made 
with the same amounts of physiologic sodium chlorid solution. One-tenth 
cubic centimeter of activated serum is added to each tube, and after incubation 
for one hour 0.25, 0.50 and 1.0 c.c. of 2 per cent. sheep corpuscle suspension 
(desensitized) are added. To overcome hemolysis due to anticomplimentary 
serum, refrigeration for eighteen to twenty-four hours was tried instead of 
incubation, which former method gave promising results. One hundred and 
five syphilitic negative serums and seventeen syphilitic serums were used. In 
tuberculous -nonsyphilitic (Wassermann negative) patients the reaction was 
positive in both active and inactivated serum, while in nontuberculous patients 
the reaction is nonspecific more often in inactivated serum, in proportion of 
about 14 to 1. 
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Internal Diseases 


OSTEOPSATHYROSIS (OSTEOGENESIS IMPERFECTA). CLiFtToN R. Scott, Am. J. 
Roentgenol. 12:237 (Sept.) 1924. 


Up to 1897, Griffith found sixty-seven cases, and in 1914 Ostheimer col- 
lected 124 more; these included all cases of multiple fracture before birth in 
which no cause for the bone fragility could be found. Males are slightly more 
commonly affected and it is thought that the transmission is through the male 
side. Many of these children have a deep blue tint in the sclera. It is regarded 
as a disturbed function of central origin and not as a primary bone condition. 
Locke summarized the roentgen-ray findings as follows: A uniform, high 
degree of osteoporosis affecting the whole skeleton, giving a mottled appear- 
ance; marked deformity of extremities as angulations, old fractures; rarely 
bowing; apparent normal size and shape of bones except as altered by fracture 
and callus formation; excessive callus formation, variable calcification, may 
be transverse area of decalcification at point of previous fracture; epiphyseal 
line straight, cartilage very thin; faint shadow by all bones, frequently scarcely 
more dense than surrounding tissue; cortex thin, irregular and deficient in 
lime salts; spongiosa of both epiphyses extremely faint with entire absence of 
all normal markings; medullary cavity appears dilated and is very irregular 
in outline. No cysts are seen as in osteomalacia. 

In the differential, advanced rickets, because of extreme fragility of the 
bones, may be confused. Rickets, however, is not congenital and has the 
characteristic picture with marked flaring and lipping of the epiphyseal end 
of the diaphysis, periosteal thickening, regular bowing and heavy repair on 
the concave surface of the deformed bone. Multiple fractures, when found 
in rickets are usually not marked, are not periosteal in bone type, and show 
poor callus formation. Repeated roéntgenograms following intensive treat- 
ment in rickets show calcium deposition and repair to take place very rapidly. 
General prognosis is bad, but Hess states that there are periods of exacerba- 
tion and remission and Krebock has noted recurrences many years after 
apparent cure. Treatment should follow the same line as rickets, with extreme 
care in the prevention and after-treatment of fractures. Because of the little 
pain involved, patients are often not seen until after nonunion is established. 


EsTIMATION OF CARDIAC AREA IN Man. Paut C. Honces and J. A. E. Eyster, 
Am. J. Roentgenol. 12:252 (Sept.) 1924. 


Two methods employed to reduce distortion have been the distant roentgen- 
ray film or teleoroentgenogram, and the orthodiagram in which only the 
incident rays are used. To determine the relation of the area and the greatest 
transverse diameter to other body measurements, such as weight and height, 
elaborate tables and factors are presented. 

The tables for estimating the normal cardiac area in man are derived from 
the formula: Area in square centimeters = age X 0.204 plus stature « 0.8668 
plus weight 0.337 minus the constant 63.8049. If the heart is found to be 7 
square centimeters larger than the predicted area, the chances are 3 to 1 that 
it is actually enlarged. With 14 square centimeters the chances of pathology 
are 10 to 1 and with 21 square centimeters, 45 to 1. Further work may show 
that special formulas may have to be built for children. 


Stutik, Chicago. 


INFECTIVE HEPATITIS WITH CriRRHOSIS. RosBert HutcHison and Donatp ParTer- 
son, Brit. J. Child. Dis, 21:275, 1924. 


The case cited is that of a boy, aged 14 months, who was jaundiced one 
week after birth but since then perfectly healthy. Gradual onset of ascites 
was the prominent feature, the jaundice not becoming very marked until the 
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disease was well established. Both liver and spleen remained enlarged through- 
out the illness. The duration of the illness was seven weeks and the symptoms 
at death were those of cholemia. 

According to the author, the microscopic finding in the liver would appear 
to place this case half way between the acute yellow atrophy of chloroform 
poisoning and the ordinary hobnailed cirrhosis. 

LANGMANN, New York. 


PREVENTION AND AFTER CARE OF ACQUIRED HEART DISEASE IN CHILDREN. H. P. 
Wricut, Canad. M. A. J. 15:55 (Jan.) 1925. 


The department of health of the city of New York reports the incidence of 
heart disease as 1.6 per cent. out of 250,000 physical examinations of school 
children. The author believes that these figures indicate the importance of 
heart disease and the necessity of arousing public interest in the subject. 

“Rheumatic complex” is suggested as a term to use in cases having: (1) 
frequent sore throat; (2) growing pains, myositis; (3) chorea; (4) arthritis, 
including stiff neck; (5) endocarditis; (6) subcutaneous nodules or (7) 
erythema nodosum (?). 

The presence of any one or any combination of these symptoms indicates 
infection by the common etiologic agent, and is sufficient to demand long and 
careful observation of the child. 

It is advised that all diseased tonsils be removed before the development 
of any symptoms of “rheumatic complex.” 

The author does not believe in the prophylactic removal of normal tonsils, 
and believes that removal of diseased tonsils after development of the “rheumatic 
complex” does not prevent development of arthritis, chorea or endocarditis 
later. 

The classification, adopted by the American Association of Cardiac Clinics, 
grouping cases according to functional condition of heart, is accepted as the 
most simple and logical. 

The after-care of heart disease is of extreme importance, and convalescent 
homes and special cardiac clinics should be established to deal with this phase 


of the cardiac problem. 
P Moore, Omaha. 


SYMMETRICAL ASPHYXIA OF THE EXTREMITIES IN MOTHER AND CHILD, WITH 
NECROSIS OF A TERMINAL PHALANX IN THE CHILD. BABALIAN, Bull. Soc. 
franc. de dermat. et syph. 31:325, 1924. 


The typical signs of Raynaud’s disease had been present in the mother 
for five years, and in the child, aged 9, for about six months. The mother 
presented suspicious scars, and the child had an Olympian brow and dental 
malformations; both were negative serologically. After three injections of 
mercurial oil, the child’s circulatory disturbance disappeared. The mother had 


not been treated. 
ParKuHursT, Toledo. 


DystTRoPHIA ADIPOSOGENITALIS. E. Denzter, Jahrb. f. Kinderh. 107:34, 1924. 


Report of an unusual case of Fréhlich’s syndrome in a boy, aged 12% years. 
In addition to the adiposity, hypoplasia of the genitals, hemianopsia, and 
widening and deepening of the sella turcica, there were other changes in the 
base of the skull, and mental deficiency. Pilocarpin had no effect except a 
leukocytosis; pituitary extract caused an increased blood pressure; epinephrin 
caused an increased blood pressure and pulse rate but no glycosuria. The 
patient was treated with pituitrin injections and thyroid with~ resultant loss 
of weight, but the weight again increased on stopping treatment. 
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Gastric DILATATION WITH ENTERITIS AFTER PyLorosPpASM. ApDA Hirscu, Jahrb. 
f. Kinderh. 107:70, 1924. 


Report of a case of gastric dilatation in an infant, aged 914 months, follow- 
ing pylorospasm. The diagnosis was made on the loss of appetite, retention 
of large amounts of fluid in the stomach, the poor condition of the child and 
the roentgen ray. There was a rapid loss of weight due to gastrogenic 
dyspepsia, followed by spontaneous recovery, so that when 20 months of age, 
the child showed normal development. . 


INDICATIONS FOR INTRACARDIAL INyEcTIONS. CuRT Meyer, Jahrb. f. Kinderh. 
107:76, 1924. 


The general indications for intracardial injections of epinephrin are: (1) 
death from heart disease in patients with a previously normal heart, as in cases 
of narcosis, collapse, accidents, injuries and shock, and (2) more or less chronic 
heart cases which fail to respond to therapy, namely, arteriosclerosis, vitium 
cordis, heart failure in infectious diseases, and so forth. 

The special indications in infancy and childhood are asphyxia of the new- 
born and prematurely born, “eczema death,” thymus death, and collapse of 
chronic nutritional disturbances. A case of the latter is cited, as well as eleven 
cases from the literature in which such injections had been made in children. 
Of the eleven cases, only one died. From 0.5 to 1 c.c. of a 1: 1,000 epinephrin 
solution was injected in the third interspace to the left of the sternum. 


HemopHitiA Not Aa Loca CoAGuLATION Prostem But a GENERAL COoNSTITU- 
TIONAL Question. Hans Opitz and Hepwic Zweic, Jahrb. f. Kinderh. 
107:155, 1924. 


The constituent parts of hemophilic and normal blood act equally well as 
an addition to normal blood in the coagulation process. With hemophilic 
blood, the hemophilic supplements are considerably less active. The delay 
in coagulation in the hemophilic patients depends not on a lack of thrombokinase 
or other coagulation factor, but on the difficulty in freeing the coagulation 
ferment from the corpuscles. The demonstrably increased resistance of the 
hemophilic blood cells to the hemolyzing action of salt solutions must be less 
important than the insufficiency of some factor required for cell destruction. 

The chlorin content of hemophilic blood was increased. The serum was lack- 
ing in trypanocidal substance. The increased resistance of the erythrocytes, 
the increased chlorin content and the absence of trypanocidal substance, char- 
acterized not only the hemophilic patients but also the mothers of the patients. 


THROMBOPHLEBITIC SPLENOMEGALY. Hans Opitz, Jahrb. f. Kinderh. 107:211, 
1924. 


A rare form of splenomegaly is described in two children, aged 11 and 
6 years, on the basis of thrombophlebitis of the splenic vein. Clinically this 
condition was characterized by profuse bleeding, mostly into the gastro-intestinal 
tract, anemia and splenic tumor. There was a parallel between the bleeding 
and spleen size and the decrease in leukocytes and platelets. The diagnosis 
of the condition in one of the patients was confirmed by operation at which 
splenectomy was performed. Recovery followed. The other patient recovered 
after several blood transfusions. 

Since the author was unable to determine the etiology, the process is called 
a “primary” venothrombosis. The treatment consists of an ice bag to the 
abdomen, gelatin coagulen by mouth, blood intramuscularly and intravenously 
in small doses, and calcium chlorid intravenously. These measures are for 
the bleeding from the stomach, which is due to varices in the stomach resulting 
from the thrombosis. Splenectomy is performed if the anemia is not too severe. 
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MINERAL ANALYSIS OF THE BLOop oF Two HemMopHitic Patients. Kary KLInke, 
Jahrb. f. Kinderh. 107:238, 1924. 


By using microchemical methods, it was possible to make all the chemical 
determinations on about 20 c.c. of blood. Two determinations were made 
on each patient, and on one a third determination on the day after the 
appearance of extravasations. 

There was a definite increase in potassium and chlorin of the whole blood. 
Since the chlorin content of the plasma was normal, the increased potassium 
chlorid must be mainly in the cell elements. There is a contradiction between 
this supposition and the increased resistance of the red corpuscles, since an 
increase of potassium chlorid within the cell would tend to burst the cell wall. 
The increased resistance of the corpuscles seems, however, to be due to the 
firmness of the cell membrane. 

The A was somewhat high but within normal limits. The calcium values 
varied considerably. After the appearance of extravasations, there was no 
phosphate retention, no rest nitrogen increase, no signs of acidosis which 
would explain the lowered oxidation, and no change in the chlorin value. 
The important point seems to be the difficulty in freeing thrombokinase from 
the cell elements, as was also shown by Opitz and Zweig. 


SUTHERLAND, Chicago. 


RUPTURE OF THE PULMONARY ALVEOLI AND Its SEQUELAE IN INFANCY. EvuUGEN 
STRANSKY, Ztschr. f. Kinderh. 38:479, 1924. 


The author presents three underweight patients with chronic coryza. The 
pulse was good, but the heart sounds were very weak. The diagnostic symptoms 
were: a markedly inspiratory position of the thorax; displacement of the heart 
from the anterior wall of the thorax by emphysematous tissue which caused 
the weak heart sounds with the good pulse; tympany of the chest; weakened 
respiratory sounds; dysphagia, and signs of congestion. 


THE PATHOGENESIS OF RUMINATION IN INFANTS. H. Biscnorr, Ztschr. f. 
Kinderh. 38:529, 1924. 


The author reports four cases and his observations include also Wernstedt’s 
seven reported cases. Three different types of rumination are described. 
Dilatation of the esophagus seems to be a constant finding. The nervous 
symptoms were severe in all of Bischoff’s cases. The best treatment is food 
which will quickly increase the child’s weight. 


Nonspeciric SKIN REACTIONS. EpmMuUNp Noset and ALEXANDER ROSENBLUTH, 
Ztschr. f. Kinderh. 38:564, 1924. 


A cutaneous reaction to salt solution and bouillon is found only when 
there is a positive tuberculin reaction. In some children with erythema nodosum, 
during the acute stage and after some years, the skin reacted markedly to 
intracutaneous injections of monspecifics, such as salt solution, glycerin 
bouillon as used for tuberculin. Thus, a positive Pirquet reaction in these 
children does not mean tuberculosis. In forty-four children with a positive 
tuberculin reaction, and with signs of latent tuberculosis and in a few cases 
with signs of active tuberculosis, the salt reaction was positive in four and 
the bouillon reaction was positive in eighty-nine of 112 such children. Of 
fourteen children with a positive tuberculin reaction and with internal non- 
tuberculous disease, two reacted positively to salt; of twenty-nine such cases, 
twenty reacted positively to both salt and bouillon. 


MyxepeMaA Stupies. Part III. Epmunp Nopet and ALEXANDER ROSENBLUTH, 
Ztschr. f. Kinderh. 38:599, 1924. 


In a previous paper, it was stated that the basal metabolism of myxedematous 
children should be compared with that of normal children only with relation 
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to some value of surface area. The authors use the sitting height index 
to determine the nutritive surface. In children with normal metabolism, the 
basal metabolism corresponds approximately to Pirquet’s nutrition minimum 
or 3 decinemsiqua. The formula for calculation is: basal metabolism (in nems) 
— %o (S.H.)2 In small children the nutrition minimum should be 3.5 deci- 
nemsiqua. In the treatment, 10 microgramsiqua of a tested thyroid extract 
was necessary to raise the basal metabolic rate to the desired level. During 
treatment the child must be fed well. 


IDIOPATHIC POLYCYTHEMIA IN CHILDHOOD. WHELAND, Ztschr. f. Kinderh. 38: 
647, 1924. 


Report is made of a family with Vaquez-Osler idiopathic polycythemia, a 
disease extremely rare in childhood. Of thirteen children of the present genera- 
tion, five died in early childhood. Six of the remaining eight showed clinical 
signs and blood pictures of idiopathic polycythemia. The disease was also 
found in the mother and could be traced back two generations. The onset of 
symptoms occurred at the same age in all the members of this family, demon- 
strating the hereditary, constitutional character of the condition. 


3L00p FINDINGS IN INFANTILE MyxeEpEMA. M. ScHONBERGER, Ztschr. f. Kinderh. 
38:688, 1924. 


Nine children (two untreated) with myxedema were studied. There was 
a rapid sedimentation of red blood cells which disappeared on treatment. 
There was always a moderate anemia. The leukocytes were usually increased 


with a relative lymphocytosis. , 
P PETERMAN, Rochester, Minn. 


Nervous Diseases 


ROENTGEN-RAy TREATMENT OF SYRINGOMYELIA. Report oF ONE CAseE. A. S. 
Merritt, Am. J. Roentgenol. 12:214 (Sept.) 1924. 


A woman, aged 24, with symptoms of fourteen months’ duration, presented 
a wasting of the right hand, and numbness of right side of hand and arm to 
axilla. Diminution of touch, pain and thermal sensations were present. The 
Wassermann test was negative. 

Areas 3 inches (7 cm.) square were laid out along either side of the 
cervical and dorsal spines, and the rays directed from each side to converge 
at the spinal canal. Six areas were exposed at a sitting. A regular 7 inch 
(17 cm.) broad focus Coolidge tube was used with 5 ma., a penetration of 
from 8 to 9 Benoist at a target skin distance of 10 inches (25 cm.) through 
3 mm. aluminum to the limit of skin tolerance. Sixteen sittings were given. 

No evidence of progress of the disease was noted, but the atrophied 
muscles remained the same. Those cases of syringomyelia due to neoplastic 
change may be favorably affected by roentgen radiation. As no other treat- 
ments seems to change the course of the disease, roentgen radiation is advisable, 
even though the nature of the underlying pathology cannot be determined 


during life. Stutix, Chicago 


Tue LABYRINTHINE TESTS IN CEREBELLAR Disease. L. Seriinec and F. B. 
Kistner, J. A. M. A. 81:1194 (Oct. 6) 1923. 


In order to clear up certain responses in which the interpretation has not 
been clear, a careful study of the results in a small group of cases was 
undertaken by the authors. 

An outline of value to be derived from the Barany test based on the study 
of four cases is offered. It is to be borne in mind that supratentorial lesions 
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manifest themselves indirectly, whereas lesions in the posterior fossa give rise 
to direct disturbance of semicircular canal function. The responses derived 
from each group are as follows: 

A. Supratentorial Tumors: 

1. Exaggeration of responses from brain stem (nystagmus) or cere- 
bellum (past pointing) or both. 

2. Diminished responses from the brain stem (impaired or perverted 
nystagmus) especially from the vertical canals. 

3. Presence of all responses from the cerebellum. 

4. Diminution of certain of these cerebellar responses. 

3. Cerebellar Tumors: 

1. Spontaneous of one arm in one direction with loss of reactive 
past pointing in the opposite direction or loss of reactive past 
pointing in one arm in one direction without spontaneous fault. 

2. Pressure symptoms in the brain stem, lost, impaired or perverted 
responses, especially from the vertical canals, less often from 
the horizontals as well. 

*. Cerebellopontile Angle Tumor: 

1. Loss of responses (or gross impairment) from the cochlear and 
vestibular nerve on the affected side. 

2. Pressure symptoms of the brain stem—lost, impaired or perverted 
responses especially from the verticals, less often from the 
horizontals. 

. Pressure symptoms of the cerebellum (homologous hemisphere) 
with impairment of past pointing in the homolateral arm, but 
retention of the reactive past pointing, 


Fay, Philadelphia. 


MoncoLisM. THOMAS BruSsHFIELD, Brit. J, Child. Dis. 21:241, 1924. 


The term “mongol” was first applied by Langdon Down in 1866. This study 
is based on 177 cases of mongolism admitted to the Fountain Mental Hospital, 
from 1914 to 1924; ninety-eight males and seventy-nine females. The observa- 
tions were confined to mongols of the first decade of life. 

According to the author, etiology and pathogenesis still remain obscure. An 
interesting observation is that whereas the average admission for each year 
from 1901 to 1921 (excluding the war years, 1914 to 1917) was five, during 
1914, 1915, 1916 and 1917 it rose to fourteen. 

In sixty-four out of ninety-six cases, the mother’s age was 39 and over, 
and in seventy-five out of ninety-six cases the father’s age was 40 and over. 
Ill health, privation or overwork of mothers was found marked in 34 per cent. 
of the 179 cases. 

Mongols, as with other varieties of amentia, can be divided into the idiot, 
the imbecile and the feebleminded, and the degree of amentia is in proportion 
to the number of mongolian characteristics. 

The author then lists the various physical signs which come under the 
head of mongolian characteristics, stating that of all the stigmas of degenera- 
tion of the head, epicanthus is one of the most important. 

A patent foramen ovale was found in seven out of eight hearts examined 
at necropsy. 

The brain showed (1) a reduction in number and simplicity of the con- 
volutions; (2) no secondary convolutions; (3) cerebellum was small and 
more exposed. 

A shorter occipital and longer frontal fossa were also noted, but there 
was no shallowness in proportion. 

The average age at death was 6 years in twenty females and 7% years in 
twenty-four males. The cause of death in a large proportion was pneumonia. 
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AN INVESTIGATION OF Firty Cases OF MONGOLIAN ImBeciLity. Dora M. Berry, 
Brit. J. Child. Dis, 21:259, 1924. 


In an analysis of fifty mongolian idiots, very little evidence was obtained 
to support the prewar theory that mongolism was due te the mother reaching 
the end of the child-bearing period. 

Much evidence was obtained that it was the father who was sexually defunct, 
as in two-thirds of the cases he had served in the army or navy in the war, 
and in nearly half he had suffered from shellshock, while the mothers were 


young and healthy. a 
> w York. 


PROGRESSIVE LENTICULAR DEGENERATION. J. G. GREENFIELD, F. J. Poynton and 
F. M. R. WatsuHe, Quart. J. Med. 17:385 (July) 1924. 


These authors discuss seventy clinical cases, and thirty cases with pathologic 
studies from the literature, and report the case of a previously healthy girl 
of 14 years who, following a trivial injury to one foot, gradually developed 
an inability to keep her mouth closed, had drooling of saliva and dysarthria. 
One year from the onset, she had a masklike face, and showed spasmodic 
weeping and laughter. Saliva trickled from the half open mouth. There were 
limited range and rate of movements of the facial muscles and tongue, and 
the arms and hands were held in an attitude of flexion. During the last 
eight months of her life, she had become completely anarthric, had developed 
dysphagia and an increased frequency and intensity of the spasmodic weeping 
and laughing. She had rigidity of the facial and upper extremity muscles, a 
general flexion attitude of the trunk and limbs, tremor of the hands, and finally, 
rigidity with slow flexion-extension movements of the lower limbs. The 
periphery of the cornea showed a zone of greenish haziness. Death occurred 
twenty months after the onset. At necropsy (twelve hours postmortem), the 
liver showed marked atrophic multilobular cirrhosis. Gross examination of 
the brain showed marked shrinkage of the corpus striatum, involving the 
caudate nuclei, without changes in the globus pallidus. Microscopically, there 
was degeneration of the nerve cells in the putameni and caudate nuclei, with 
neuroglial overgrowth. There were similar though less marked changes in 
the globus pallidus and nucleus ruber. With Marchi preparations, the tracts 
leading from the putamen to the red nucleus and corpus luysii, the posterior 
longitudinal bundle and the superior cerebellar peduncles showed degeneration. 
These authors prefer the term hepatolenticular degeneration, and state their 
belief that the cases described by the German writers as pseudosclerosis belong 


a thi F 
in this group Porter, Akron, Ohio. 


A Case or TETANY TREATED WITH ParatHyrow Extract. J. B. Cotiin and 
D. B. Lerrcn, Canad. M. A. J. 15:59 (Jan.) 1925. 


A highly potent extract of the parathyroid glands of the ox, representing 
the essential parathyroid hormone, was obtained. It has been found to be a 
specific for tetany in parathyroidectomized dogs and produces its beneficial 
effects by elevation of blood level of calcium. 

One clinical case is reported. This was a pronounced case of rickets in 
a girl, aged 22 months, developing the characteristic signs of tetany during 
bronchopneumonia. 

Two doses of parathyroid extract, each of 1 c.c.. were given hypodermically 
at twenty-four hour intervals, with a rapid and marked disappearance of the 
characteristic symptoms. After the second dose hypodermically, 1 c.c. was 
given by mouth twice a day for four days and then once a day for ten days. 

Improvement continued and no signs of tetany returned. 


Moore, Omaha. 
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THE CORRELATION OF RECENT ADVANCES IN CEREBRAL STRUCTURE AND FUNCTION 
WITH FEEBLEMINDEDNESS AND Its DraGNostic APPLICABILITY. R. J. A. 
Berry, M. J. Australia 1:393 (June 7, Supp.) 1924. 


Berry traces the development of the central nervous system from the 
primitive mammals upward and calls attention to the fact that the final step 
in the centralization of the nervous mechanism is reached with the addition 
of the psycho-associational neuron and attains its highest development in 
man in the supragranular cortex of the association areas. It is well known 
that both the supragranular and infragranular cortices differ in thickness in 
man, either from errors of development or disease. It is not so well known 
that the differences in the relative development of these two cortices give 
different reactions to social environment. Since the supragranular layer is the 
last to develop, it is the first to undergo retrogression. Its width varies in 
normal brains and is measurably thinner in patients suffering from dementia. 
In a group of 355 criminals, Berry found the cubic capacity of the skull small. 
He argues that this is due to the lack of development in the supragranular 
cortex and results in a corresponding deficiency in the ability of these persons 
to control their lower instincts (infragranular cortex). The author notes that 
there were 176 unskilled crimes and only nineteen that might be classified as 
skilled crimes in this group. He concludes that no one except a well trained 
neuropsychiatrist, after the consideration of a carefully taken history, a complete 
physical, neurologic and psychiatric examination, including the various so-called 
psychologic tests, has any right to diagnose or prognosticate the future in 
any case, especially that of a child. Cases are quoted to illustrate this point. 


Potter, Akron, Ohio. 


TELANGIECTASIS OF THE SPINAL Corp. G. R. Larora, Arch. de _ neurobiol. 


4:320, 1924. 


A case of telangiectasis of the spinal cord is described, diagnosed by other 
specialists as hematomyelia and sclerosis of the cord. Operation was performed 
successfully. 

A cavalry officer in the Spanish Army had fallen backward from a 
horse. Two weeks after the accident, he began to notice a loss of sensibility 
and slight difficulty in the movement of his feet, and at the same time some 
retention of urine and feces. Motor difficulty increased afterward, and was 
accompanied by cramps in both legs. A lumbar puncture with abundant with- 
drawal of cerebrospinal fluid was followed by intense rachialgia and paresthesia 
in the legs, which lasted ten days. After this, there was slight improvement 
with hyperesthesia of the soles, which was replaced by hypesthesia. 

At the time of examination by the author (two years after the accident), 
the patient suffered from paraparesis with hypesthesia and a sensation of 
stretching in the lumbar region. He did not experience erections for a month 
and a half. He had constipation and marked retention of urine, and sometimes 
incontinence. There were tonic cramps in the legs and feet while he was in 
bed or after he had been sitting for some time. The analysis of the cerebro- 
spinal fluid gave 8 cells per cubic millimeter, a slight increase in globulin 
(Nonne and Noguchi tests showed traces; the Pandy test was slightly positive) ; 
increase in albumin (0.8 per thousand) and negative Wassermann and Sachs- 
Georgi tests. 

Neurologic examination showed that the legs were somewhat atrophied, 
especially the right. He had paraplegia which prevented walking without the 
aid of a cane. Cramps in the legs and fibrillar tremor, especially in the left 
thigh, were produced by effort. The pupillary and tendon reflexes of the arms 
were normal; the patellar and plantar reflexes, weak; the Achilles, Babinski and 
cremasteric reflexes, absent; no clonus. 

Touch and pain sensibility were greatly diminished in the zone corresponding 
to the third and fourth sacral roots. Thermic sensibility was preserved in 
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the hypesthesic zones. Periosteal sensibility was lost from the third lumbar 
vertebra to the tibia, but was present in the ribs. Trophic disturbances were 
shown in loss of hair on the legs. Roentgen-ray examination disclosed a 
lesion at the fourth lumbar vertebra. 

Since a post-traumatic arachnoid cyst was suspected, several punctures were 
made at different levels with the hope of puncturing the cyst. This treatment 
was not successful. Finally a laminectomy was carried out, and an elongated 
arachnoid cyst, placed above the region of the cauda equina, was found. The 
cyst moved freely during the respiratory movements. Its wall showed a thick 
bundle of varicose veins. The cyst was opened and the varicose veins were 
removed after double ligature. 

After several days, there was improvement in the movements of the legs, 
the sensory disorders having disappeared. After a month, he could walk with 
more strength and steadiness. A relapse followed, and massage and reeducation 
of the muscles were started on account of a new display of spastic symptoms. 
The formation of a second cyst is regarded as probable by the author. 


Nonipez, New York. 


ASTHENIA OF CERTAIN ENDOCRINE GLANDS IN THE PATHOGENESIS OF MONGOLIAN 
Iptocy. J. Vas, Magyar Orvosi Arch. 21:149, 1924. 


The etiology of mongolian idiocy is not uniform. One of the pathogenetic 
factors is asthenia of the endocrine system. The hypofunction of the supra- 
renal and germinative glands may play the main part in causing mongolian 
idiocy, but usually a dysfunction of the thyroid gland and of the hypophysis 
is also present. Mongolian features develop as a result of the general muscular 
hypotony following the endocrine troubles. The vegetative nervous system 
of the mongolian idiots is vagotonic, the blood pressure is rather low and 


the clotting time seems to be longer. 4 
ZeNTAY, St. Louis. 


Tests OF MENTAL CONDITION AND DEVELOPMENT OF CHILDREN UP TO THREE 
YEARS OF AGE. GrorG ScHwas, Jahrb. f. Kinderh. 107:86, 1924. 


The Binet-Simon tests have been modified for children aged from 3 to 13 
years by Bobertag. But the author finds no tests satisfactory for children 
under 3 years. For each age he lists three or four things which the normal 
child does or understands spontaneously, and then several things which show 
the mental reaction by his responses to teaching. 

By the use of a table of this sort, the stage of mental development can 
be easily obtained. Of course, cooperation of the child is of great importance. 


OBSERVATIONS ON THE GALVANIC SKIN REFLEX (PSYCHOGALVANIC REFLEX) IN 
CumpHoop. ALBRECHT Perper, Jahrb. f. Kinderh. 107:139, 1924. 


If two points on the skin are connected with an external circuit and a 
galvanometer, a stimulus leads to a change registered on the galvanometer, 
after a momentary latent period. The same reflex occurs in a decerebrate 
frog so that the higher brain is not necessary for the reflex. The reflex is 
related to the sympathetic innervation. The reflex is usually absent in infants 
under 1 year, although the stimulus may cause other body reactions. Either 
the central or peripheral part of the reflex arc is not developed. A sleeping 
child does not react unless the stimulus lightens the sleep. 

In sleep the tonus of the parasympathetic system predominates, so that 
the galvanic skin reflex (being a sympathetic reflex) appears with a sudden 
decrease in the depth of sleep. The dilatation of the pupil also is an expression 
of a relative sympathetic stimulation, related to a decrease in the depth of 
sleep. In sleep there are ir1egular variations in the sweat gland innervation, 
which are present even in infancy as evidenced by plethysmograms. In hypnosis 
the galvanic skin reflex remains intact. 
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RADIATION THERAPY IN TETANY. C. FALKENHEIM and P. Gy®Orey, Jahrb. f. 
Kinderh. 107:201, 1924. 


Even under quartz light radiation therapy, especially if early in the course 
of treatment, a latent tetany may become manifest or a manifest tetany may 
become worse. The duration of healing with radiation therapy is about the 
same as for rickets. The radiation causes a return to normal of the calcium 
phosphorus ratio just as in uncomplicated rickets. The writer concludes that 
quartz light therapy affects not the tetany per se but the associated rachitic 
metabolism. Radiation should therefore be combined with direct antitetanic 
therapy, such as ammonium chlorid and calcium salts. 


SUTHERLAND, Chicago. 


SPASM OF THE ESOPHAGUS, STOMACH AND INTESTINES IN SPASMOPHILIA AND 
VaGoToNIA. P. Reyuer, Ztschr. f. Kinderh. 38:492, 1924. 


In spasmophilic children and in children with vagotonia (without signs of 
spasmophilia except occasional Chvostek reactions) the hyperexcitability of 
the vegetative system can sometimes be demonstrated with a roentgenologic 
examination of the intestinal tract. The manifestations occur in the form of 
spasms of the esophagus, stomach, colon, sigmoid or rectum. These spasms 
are quite similar to those seen in adults with gastric tetany, described by 
Falta, Kahn and Assmann. There was a division of the stomach into two 
sacs by a constriction at the spinal column, sometimes an open pylorus and 
much distended loops of colon. The spasms in the colon, sigmoid and rectum 
were sometimes marked and were associated with a delay in the passage of 
the intestinal contents. Spasms could not be positively diagnosed in the small 
intestine. 

Since these spastic conditions occur in manifest and in latent spasmophilia, 
as well as in vagotonic children, and since in spasmophilic children there 
are usually other symptoms, partly vagotonic and partly sympathicotonic, 
and also because the spasm can be demonstrated in the same child before the 
beginning of electric hyperexcitability and during the course of the spasmophilia 
in the intervals of normal electric excitability, further support is derived 
for the view that hyperexcitability is connected only with certain conditions, 
and that it is a sign only of a certain degree of development of spasmophilia, 
but by no means a constant or pathognomonic sign of the nutritive disturbances 
on which spasmophilia is based. 

The intermittent spasms of the esophagus, stomach and intestine may be 
considered to represent an extension of the syndrome of a common clinical 
picture, heretofore not recognized or perhaps coordinated with a meaningless 
neuropathy. On the basis of this, the so-called spasmophilia may develop, 
but need not. This disease complex is called “spasmogenen Nahrschaden” or 


spasmogenitic disorder of nutrition. : 
PETERMAN, Rochester, Minn. 


LESIONS OF THE CENTRAL Nervous System Fotitowinc BirtH Inyuries. 
Puitipp Scnwartz, Ztschr. f. Gesam. Neu, u. Psych. 90:263, 1924. 


Softening in the cerebrum of the new-born is shown by the presence of 
cells containing fat in the essential substance of the nervous system. There 
are several types of lesions. 

In the small lesions, most of the original components of the connective 
tissue as well as the nuclei, cells and nerve tracts, gradually disappear in 
the region of the lesion. Changes are seen in children dead after twenty-four 
hours. By the fourth day all normal elements of the cell have disappeared; 
on the fifth day, we see the “conglomerations stadium”; on the sixth day, 
the fat laden glia cells begin to proliferate. Healing gradually occurs with 
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the formation of a small compact scar. In the lesions of 1 or 2 day old 
children, two types of nuclei are seen: 1. The large round ones with sharply 
outlined membrane; the nucleus contains a few deeply staining chromatin 
granules. 2. Small, round or elongated, frequently curved nuclei in which all 
the chromatin has disappeared. These cells are easy to distinguish from the 
large, swollen pear-shaped normal nucleus of the brain of the fetus, and may 
be seen in the fetus for months. He saw some of these changes in a baby, aged 
8 months. 

The diffuse lesions vary in the pathology from the small ones because of 
their extent. Some are limited to the white substance, others include the 
basal ganglions and some extend to the margin of the cerebrum. The typical 
subependymal hemorrhages are the most common cause of these diffuse lesions. 
On the third or fourth day, cavities appear as a result of liquefaction, which 
is later followed by granulations which often fill in the whole cavity. In 
combined diffuse and discrete lesions, in the white matter of the cerebrum 
of the new-born, the ground substance is still fairly well preserved, and this 
prevents the falling in of adjacent structures and also shows the original 
nerve structure. This may result in complete repair or there may be large 
areas of scarifications and necrosis. There are two processes: 1. A process 
in which the lesion does not disturb the fibrilla of the glia cells and causes 
only a swelling and fatty infiltration of the glia cells. These cells are diffusely 
distributed, contain a large amount of fat, are hypertrophic and rayed. 2. A 
process in which the spaces of the weblike ground substance are filled with 
glia cells which have been torn out of their normal positions may be isolated 
and are not irradiated. 

Changes in the ganglions of the central nervous system after trau- 
matic injury in the new-born are common. Peripheral areas of necrosis, which 
arise as a result of widespread hemorrhage of the pia mater of the cerebrum and 
cerebellum, are characteristic and often extend deeply into the brain substance. 
These are most common in the region of the vena terminalis, and injure the 
caudate nucleus and optic thalamus directly through the vastness of the hemor- 
rhage, which often causes these two structures to be pushed apart while the 
ventricle wall is pushed into the ventricular cavity, which may or may not be 
broken through. The ganglion cells show no characteristic changes, which 
might be of diagnostic value as to the age of the process, although the glia 
cells showed characteristic changes similar to those in the small lesions first 
described. As in the lesions of the white matter, the glia cells lie in the net- 
work of the ground substance of the ganglions. Necrosis, liqueraction and 
repair proceed similarly to the processes found in the white matter. 

The end-result of diffuse traumatic cortical lesions is atrophy of the 
cortex. The convolutions are flattened, giving a smooth surface but much of 
the original form is retained. 

In premature babies, especially those who have lived for a few days, one 
often finds these widespread subependymal hemorrhages, usually due to bleed- 
ing of the vena terminalis, with necrosis of the white matter in the cerebrum, 
sometimes bilateral, often unilateral, usually more marked to the ieft than to the 
right. In some, the whole white matter is destroyed; in others, small cavities are 
left in the centrum semiovale. The caudate nucleus and optic thalamus often 
show large defects. In the cavities resulting from the destruction of the 
white matter, columns and lamellae are usually found. The end-result of 
this trauma then is: 1. Malformed brains, in which the initial central lesion 
has led to cavity formation in the center of the cerebral hemispheres — central 
porencephaly. 2. Peripheral defects as a result of peripheral hemorrhages 
result in peripheral porencephaly. 3. Combination of 1 and 2. 

Central porencephaly is distinguishable from internal hydrocephalus as 
follows: 1. Internal hydrocephalus is usually symmetrical; cerebral por- 
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encephaly is usually asymmetrical and often unilateral. 2. In internal hydro- 
cephalus all parts of the brain are involved; in central porencephaly individual 
parts of the brain, usually the occipital portion remains intact. 3. Hydrocephalic 
brains are larger than normal; porencephalic brains are smaller than normal. 
4. In hydrocephalus, the defects are filled with fluid; in porencephalic brains, 
the defects contain remains of disturbed organization columns and lamellae. 

Examination of porencephalic brains frequently shows injuries to the head 
of the caudate nucleus, which has been found to result from hemorrhage from 
the vena terminalis. Porencephalies, however, are not the result of hemorrhage 
only but also of destruction due to the loss of blood supply. 

The developments of the central nervous system is independent of the appear- 
ance of the fat laden cells in the nerve substance of the cerebrum and spinal 
cord, although Virchow and others have just the opposite idea. By fat, he 
means the substance which is recognized as neutral fat with ordinary stains, 
for instance, scarlet red. In the whole intra-uterine development period of 
the calf, fat laden cells are rare even though in the full term calf fetus many 
systems take a complete Weigert stain. 

He examined the central nervous systems of many fetuses of animals and 
human beings, and found only a few cases in which there were fat-containing 
cells in the spinal column of the new-born and older animals, even though 
the spinal cord tract development was far from ended. In premature infants 
up to the end of the eighth fetal month, who died soon after birth, it is not 
at all unusual to find the whole central nervous system free from fat except 
for a few isolated cells in the walls of the ventricles. When fat-laden cells 
are present, they are always in the same form and have the same construction 
as the most frequently injured brain tissue, namely in the corpus callosum 
and white matter of the cerebrum. They are the same cells which we find 
in the areas injured by thrombosis and hemorrhage, in the areas of secondary 
degeneration in the new-born and older children and the same cells which occur 
as a result of injury in the adult. These cells mean injury, usually traumatic 
birth injury and this is substantiated by experiments on new-born dogs and 
cats, in which fat-laden cells appeared following puncture of the brain with 
a needle. 

The author describes in great detail the changes that take place in the glia 
cells, axis cylinders and ground substance of these lesions. The two types of 
glia cells have already been described. The axis cylinders lose their parallel 
arrangement, and on the fourth day only heaped-up round structureless remains 
are seen. The remains of the axis cylinders are engulfed by phagocytic ceils. 
Fat droplets soon appear within the axis cylinders. These clumps of fat are 
often seen, and being the remains of the axis cylinders, of course, are not 
related to any cell structure. The axis cylinders disappear entirely in four 
weeks. The weblike ground substance is entirely broken up in the necrotic 
area and begins to proliferate in the neighboring parts. In liquefaction 
processes, the ground substance is entirely destroyed and the cells and nerve 
fibers in the region of the lesion are entirely freed from the normal process 
of organization. In granulation processes the ground substance, though heavily 
injured, is still partially intact and includes within its weblike structure cells 
and axis cylinders which are undergoing reaction changes. 


A Few Forms or BeniGN AcuTE MENINGITIS IN CHILDREN. ARVID WALLGREN, 
Upsala Lakaref. Foérh, 28: 341, 1923. 


On Sept. 2, 1922, a boy, aged 7, was seen who apparently was suffering 
from meningitis. He had been treated for three years repeatedly for otitis 
media, and began to complain of fatigue and hoarseness a week previously. The 
ear drums at the time of examination showed little change and could not 
account for the meningeal symptoms. He had definite rigidity and a positive 
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Babinski sign, vomiting, and negative eye grounds. The temperature on entrance 
to the hospital was 37.3 C. (100 F.), the pulse was 60 systolic, 80 diastolic. 
There was no paralysis, the reflexes as well as the pupillary reflexes were 
normal. There was marked hyperesthesia. Lumbar puncture showed a cloudy 
but not discolored fluid. No bacteria were found. The Wassermann was 
negative. The diagnosis made was tuberculous meningitis, but poliomyelitis 
and encephalitis also was considered. 

On the second day after admission, there was a left sided hypoglossal and 
facial paralysis as well as a right sided abducens paralysis. Rigidity and 
vomiting were increased, there was nystagmus to the left. There was no head- 
ache and consciousness was normal. On the following day a paralysis of. the 
left abducens, and anisocoria with sluggish pupillary reaction was found. 
After that, there was steady improvement. In two days the eye paralyses had 
disappeared, the facial paralysis was hardly detectable and there was no cervical 
rigidity. The boy was conscious throughout his illness, was lively and had 
no pains or fever. The Kernig sign was still positive, however. No further 
lumbar punctures were made. Two Pirquet tests were negative. In a month 
the boy showed no symptoms except for a residual left facial paralysis which 
disappeared within a year. 

The course of this disease ruled out tuberculosis absolutely and made the 
author realize that he was dealing with a case of lethargic (epidemic) encephalitis, 
in which the meningeal symptoms were more marked than the encephalitic 
symptoms such as lethargy, myoclonic twitchings, central pains and choreiform 
movements. The spinal fluid too in encephalitis rarely shows over from 10 
to 20 or at most, 100 cells per cubic millimeter which, as in this case, are 
mostly lymphocytes. 

Epidemic meningitis also offers difficulties in the differential diagnosis of 
epidemic encephalitis. A girl, aged 9, in the first days of May, 1922, was ill 
with angina pectoris, cervical lymphadenitis and fever. She was well until 
May 12; then she began to have headaches, became tired and began to vomit 
during the night. On May 13, she had fever, cervical rigidity, a positive Kernig 
sign, was somewhat weakened and was vomiting. The left pupil was larger 
than the right and reacted slowly. The lumbar puncture showed a pressure of 
300 mm., and 25 c.c of rather cloudy fluid was removed. The Pandy was + +, 
the Nonne was +. There were 200 cells per cubic millimeter, mostly poly- 
morphonuclear leukocytes. Smear and culture showed no bacteria. The 
Wassermann test was negative. The diagnosis made before lumbar puncture 
was tuberculous meningitis. Polynucleosis and cloudy spinal fluid have been 
noticed repeatedly in tuberculous meningitis, but it brought to mind the 
question of an epidemic meningococcus meningitis. The Pirquet test was 
negative but the intracutaneous tuberculin test was positive. Another case was 
that of a child infected with tuberculosis, with meningitis resembling a tuber- 
culous condition in whom epidemic meningitis could not be absolutely ruled 
out. Flexner’s serum was given and the child became well. Two days after 
admission she had no more headaches. She was clear mentally, the pupils 
were equal and reacted normally, the temperature was 1 degree lower, but 
there was still some rigidity and a positive Kernig sign. Lumbar puncture 
was repeated and the pressure was 100 mm. Serum was again given. In 
two more days she was fever free. On the fourteenth day, there was no rigidity 
but there was still a slight Kernig’s sign. The child is perfectly normal today. 

After reading Eisenschen’s case of acute epidemic encephalitis with a poly- 
nucleosis in the spinal fluid, the author came to the conclusion that this also was 
such a case. Unfortunately, no agglutination tests for meningococcus were 
made so that meningococcus meningitis cannot be ruled out absolutely, but 
the author is inclined toward encephalitis. 

There was also a case of poliomyelitis which was diagnosed epidemic 
cerebrospinal meningitis. These two diseases may resemble each other clinically 
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and serologically, as both involve the meninges. Poliomyelitis, encephalitis and 
meningitis have an increased cell count and globulin. In poliomyelitis, the 
extremities are similar to those in a tubereulous basilar meningitis. In polio- 
myelitis, meningeal symptoms may be so marked that it is difficult to distinguish 
it from an epidemic meningitis. 

In this connection, the author relates the case of a boy, aged 16, who was sent 
to the hospital for contagious diseases because of epidemic meningitis. He 
became ill one week previously with increasing fatigue, headaches and vomiting. 
On admission, the temperature was 39 C. (102.2 F.). Rigidity was present, 
and lumbar puncture showed a cloudy spinal fluid containing many polymorpho- 
nuclear leukocytes. There were no paralyses. A diagnosis of epidemic 
meningitis was made, although no meningococci were found either in smear 
or on culture. Serum therapy was instituted. On the following day, the 
patient had a flaccid paralysis in the right leg and on the next day he left. 
Ultimately, all symptoms disappeared. This was a case of poliomyelitis, with 
a picture of epidemic meningitis which would have retained its original diag- 
nosis of epidemic meningitis if the paralyses had not intervened. 

The author says, in conclusion, that in cases of apparent meningitis, of 
the epidemic meningococcus type, where no bacteria are found in the cerebro- 
spinal fluid, poliomyelitis and epidemic encephalitis must be considered in the 
differential diagnosis. 

The author presents two cases showing meningeal symptoms with increased 
pressure of cerebrospinal fluid and high count of leukocytes in cerebrospinal 
fluid. (Seven hundred and fifty cells mostly mononuclear in one, and 200 
cells mostly polymorphonuclear in the other.) The Pandy and Nonne tests 
were positive; no bacteria were found in the spinal fluid. The author considers 
these cases to be encephalitic. Recovery was complete. Another case is cited 
in which a first diagnosis of acute epidemic meningitis was changed to polio- 


myelitis on the occurrence of paralysis. y 
EuRMANN, La Grange, III. 


Torsion SPASMS ON THE Basis or Epipemic ENCEPHALITIS. Kamit HENNER, 
Casop. lek. Cesk. 68:797 (May 24) 1924. 


A boy, aged 13, apparently recovered from a severe attack of epidemic 
encephalitis in 1920. After a year, a parkinsonian syndrome developed. In 
1922, clonic and tonic painful torsion spasms of the back and lower extremities 
began. These first came on only after walking, but later also while sitting. 
Paroxysmal amblyopia, vertigo and retropulsion followed. The upper extremity 
reflexes disappeared while those of the lower were exaggerated. Walking was 
possible only with lordosis and rotary motion of the body. The picture 
simulates decerebrate rigidity. Except for the pyramidal tract lesion, the 
complex would fit in with lenticular dystonia. The author cites one other 
case (postencephalitic) found in the literature. 


JUVENILE ProGRESSIVE PARALYSIS WITH PituITARY SYNDROME, JARMILA NEVERIL, 
Casop. lek. Cesk. 63:919 (June 14) 1924. 


A boy, aged 16, except for small stature and frail appearance, had a 
negative history up to the age of 14, when he had a mild attack of grip. 
About one year previous to examination, he became irregular in his habits, 
slovenly in eating, and in speech. He became self-centered, had spells of 
laughter and crying and developed a spastic gait with frequent falling. The 
lower extremity reflexes were absent. He walked on a broad base, with sway- 
ing and crossing of the legs. The patient at that time was 126 cm. tall, had 
a relatively large head, large hips, female type of fat deposit and small 
external genitalia. Urinalysis showed high sugar tolerance with polyuria. 
The blood and spinal Wassermann tests were positive, and spinal protein 
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tests were also positive. This then is an instance of hereditary syphilitic 
involvement of not only the hemispheres producing the progressive juvenile 
paralysis, but also an involvement of the pituitary with dystrophia adiposo- 
venitalis and a tendency to diabetes insipidus. Roentgenogram of sella was 
negative. - 
” Stutik, Chicago. 


Diseases of the Nose and Throat 


INDICATIONS FOR PARTIAL AND TOTAL ToNSILLEcCTOMy. G. PoRTMANN, Presse 
méd. 33:49 (Jan. 14) 1925. 


Portmann relates that during his recent visit to America he observed the 
different methods for tonsillectomy. He believes, contrary to the French opinion 
in vogue, that a total removal of the tonsils is in no way more dangerous than 
a partial resection. He disagrees with the American surgeons on the indica- 
tions for intervention. After having analyzed different views on the rdle of 
tonsils in the organism, as protection against bacterial invasion, internal secre- 
tion, hematopoiesis, elimination of bacteria, he concludes that the immunization 
theory is the most probable. The germs invading the crypts produce enough 
antibodies to induce autovaccination. This may explain the enlargement of the 
tonsils, and the excessive development of the pharyngeal lymphoid system in 
children. Consequently the presence of tonsils is important in early life, and 
should be respected to the utmost. If disturbances from the enlarged tonsils 
prove the operative intervention to be inevitable, a partial removal of the tonsils 
is suggested. On the other hand, the tonsils are easily infected without being 
enlarged, and the purulent crypts are situated deeply. In this case tonsillectomy 
is unavoidable. But this occurs mostly in the adolescent and in the adult. 
Local anesthesia and Sonnenschein’s method are advised for the tonsillectomy. 


Lapipus, Chicago. 


Tue TREATMENT OF CICATRICIAL STENOSIS OF THE LARYNX AND TRACHEA. 
Knick, Ztschr f. Hals-, Nasen-u. Ohrenh. 10:307 (Nov.) 1924. 


The author recommends a thick-walled, red rubber tube. After submucous 
excision of the obstructing tissues, under local anesthesia, the tube, which has 
been cut obliquely at the lower end to fit exactly over the convexity of a 
properly fitted Luer tracheal cannula at the upper aperture, is inserted. The 
tube must be measured to fit from the top of the tracheal cannula to beyond 
the obstruction, but in no case should the upper end project above the arytenoids, 
otherwise deglutition is interfered with. The upper end is rounded by burning. 
A silk ligature is tied securely about the lower part and the two ends tied 
around the tracheal cannula, preferably over an aluminum wire or other 
crosspiece to hold the thread away from the skin and to act as a fulcrum to 
pull the rubber tube forward and keep it from sliding back and down over the 
tracheal cannula. A pendant weight is then attached to keep this pull steady. 
The rubber tube is inserted by pushing the lower oblique end downward into 
the trachea until the upper end passes into the tracheostoma, when a little 
traction on the ligature pulls it up into its position; the Luer tracheal cannula 
is then inserted, the ligature passed with one thread on either side, tied as 
described in the foregoing and the weight attached. 

Advantages: The tubing is cheap and available; it is adaptable both as 
to length and flexibility; the method in all of Knick’s patients was successful. 

Schmiegelow claims success in about thirty patients by his method; laryngo- 
fissure, placing of drain tube fastened by silver wire across larynx. The 
patients may go home to return in from one to six months. Wiebe prefers 
hard dilators; he advocates his special metal cannulas which do not cause 


pressure against the anterior wall. : 
Lewy, Chicago. 
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THe IMPORTANCE OF THE CONSTITUTIONAL FACTOR IN THE PATHOGENESIS OF 
Ear Diseases. I. P. Kurepow, Ztschr. f. Hals-, Nasen-u. Ohrenh. 9:497 
(Jan. 20) 1925. 

The parallelism between the character of the course of disease and the type 
of the leukocytic formula in forty-two cases was reported by Kutepow in the first 
communication, concerning chronic suppurative inflammation of the middle ear, 
at a meeting of the Throat, Nose and Ear Surgeons, at Leningrad, Dec. 9, 1924. 
Ninety-five patients are now at the author’s disposal. Without going into 
hematologic details, he gives the general impression gained by analysis of 
1,500 smears. Because of only theoretic interest, the author will not mention 
the interesting questions of the Arneth-Schillings formula, the grouping of the 
various kinds of leukocytes, the variations of the quality of the form elements 
of the blood during the first days after the operation, and other questions. 
Among all patients observed, about one-third were treated conservatively. The 
percentage of the neutrophils and lymphocytes, compared with the generally 
accepted normal number, is taken into consideration. Five tables accompany 
the discourse. Of twelve cases (Table 2) of neutrophilia, a favorable outcome 
was observed in only four. These cases comprise cases of radical operation, 
antrotomy, conservative treatment and patients previously operated on. Three 
patients were cured, three died, in one the result was favorable, and in five 
unfavorable. Unfavorable patients are those which cannot be termed “not 
cured,” but which are almost hopeless in this respect. 

Observations concerning monocytosis (Table 3): Of thirteen cases, eleven 
ran a normal, and two an unfavorable course. 

Cases in which lymphocytosis was observed (Table 4). Forty-four of ninety- 
five cases were accompanied by lymphocytosis. A favorable course prevails. 
Thirty-two were cured completely; two were incurable. 

The cases belonging to the neutropenia and the lymphopenia group (Table 3) 
furnish a complete contrast to the group of those with neutrophilia. Lympho- 
penia and neutropenia mean a considerable decrease of a certain kind of 
leukocytes compared with the average. In the first as well as in the second 
group, an increase in monocytes is observed, and both groups can be combined 
in a monocytosis group. Only in two out of the thirteen patients a continua- 
tion of the discharge without hope of cessation was observed after radical 
operation. In the eleven other patients a complete cure or a successful course 
of the healing process was observed. In three, a cure was obtained by 
conservative treatment. 

The largest group, comprising forty-four cases, is the lymphocytosis group 
(Table 4). Here a favorable outcome prevails in thirty-two cases (72 
per cent.). 

The last group (Table 5), refers to cases with a leukocytic formula approach- 
ing the norm. To this belong a larger number of cured patients or patients 
approaching a cure. A certain constant relationship is noticeable between the 
character of the leukocytic formula and the outcome of the disease. In almost 
all healed cases the percental relationships of lymphocytes to the norm ‘do 
not exceed the norm, but they present, within these limits, the highest values 
and always surpass the number of neutrophils. The same is the case con- 
cerning the lymphocytes in patients taking a favorable course. 

In the monocyte group (Table 3), both unfavorable cases show an equality 
of both values. Kutepow does not claim that the prognosis can be established 
by virtue of the leukocytic formula alone, but he does not doubt that it is of 
great importance in connection with all other methods of examination. It 
is known that every healthy man has his own individual leukocytic formula. 
In examination, we observe the average numbers. When marked deviations 
from these numbers occur, we claim that the organism has lost its equilibrium. 
If a certain phase of ear disease corresponds with a certain picture of the 
leukocytic formula, concerning which etiology, character of the process and 
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details of treatment are of no significance, then we must come to the conclu- 
sion, that there exist certain causes in the body itself which influence the 
morphologic quality of the blood indirectly, and which are of influence con- 
cerning the success of the fight against the disease on the part of the organism. 
The doctrine of the consitution of the organism is more and more recognized. 
The importance of the constitutional factor in the pathogenesis in some special 
fields is accentuated by a number of authors, like Masslow, Brocq, Bauer, 
Astwazaturow and Wojatschek. The fact that especially virulent ear diseases 
develop in scarlet fever, can be looked on as an expression of the constitutional 
peculiarities of the organism which changes its quality under the influence of an 
acute infection and becomes less resistant. So far, a generally acceptable classi- 
fication of the diatheses has not been established. In some cases in whoch the 
constitutional anomalies are evident, Kutepow studied them according to 
Morew (Table 6), considering the lymphatic, asthenic, hemophilic and neuro- 
pathic anomalies. In forty-seven of ninety-five cases, one or the other anomaly 
was observed. Of the greatest importance are the lymphatic and asthenic 
constitutions. The lymphatic anomalies of the constitution, according to 
Kutepow’s observation, accompany in almost half of the number of cases, grave 
processes, unsuccessfully treated, whereas in an asthenic constitution 25 per cent. 
of such processes were seen. If one considers that only those cases were 
recorded in which the anomaly of constitution was sufficiently evident, it can 
be seen that the percentage of such ear patients is very high. An asthenic 
constitution masters an ear disease with greater effort than any other con- 
stitution, so far as the outcome of the disease is concerned. Professor Masslow 
looks on otitis media in a lymphatic hypoplastic diathesis as a secondary 
symptom of such a constitution. In Kutepow’s material the large percentage 
of cases of dry rhinitis is remarkable. Thirty-two of his patients suffered 
from dry rhinitis, of which eighteen showed atrophy, very plain in ten of the 
cases, and in four there was ozena. In grave cases of atrophy the per- 
centage of unfavorably progressing cases becomes larger, yet in two cases of 
ozena careful treatment of long duration resulted in cessation of suppuration. 
Ear diseases are frequently accompanied by dry rhinitis, which latter takes an 
unfavorable course. Dry rhinitis is idiopathically as well as paratypically so 
constant and peculiar, that it can characterize qualities producing a disease 
(as a nosologic entity such as hemophilia or progressive muscular atrophy). 
Dry rhinitis must be looked on as a separate group of partial anomaly of the 
constitution, just as Prof. W. J. Wojatschek always emphasizes in his lectures. 

1. The constitutional factor is one of the most determining factors in the 
pathogenesis of ear diseases. 

2. The lymphatic and asthenic anomalies of the constitution furnish the 
soil on which chronic suppurative otitis develops more frequently and takes a 
more malignant course. 

3. The indications for radical operations on the ear must be different for 
people with a normal constitution and for people with an abnormal constitution. 

4. Dry atrophic rhinitis furnishes a special group of the so-called local 
partial anomalies of the constitution. 

5. The leukocytic blood formula in patients with chronic otitis media plays 


a certain part in the prognosis of the disease. : 
— AMBERG, Detroit. 


Diseases of the Skin 


CONGENITAL EcropeERMAL Derect. G. M. MacKee and G. C. ANnprews, Arch. 
Derm. & Syph. 10:673, 1924. 


The authors report in detail a case of major ectodermal defect in a boy, 
aged 14 years. Goeckermann reported a similar case in 1920, and found records 
of six others in the literature. In the opinion of the authors, these eight cases 
comprise a distinct group of congenital ectodermal defect, because of the 
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similarity of clinical and histologic symptoms. These cases are characterized 
by a fairly universal congenital ectodermal aplasia, involving in varying 
degrees the skin, nails, teeth, hair follicles, sweat and sebaceous glands. The 
chief subjective symptom in these patients is an intolerance to heat. This, the 
authors attribute to the loss of the sweat glands. From the study of their 
case, they conclude that the principal function of perspiration is to regulate 
the body heat, and that the sweat glands constitute the emergency apparatus 
for this purpose. Except for this handicap through the inability to radiate 
sufficient heat, the patients are apparently healthy and active. 

The etiology of the developmental defect is unknown. Arrest of develop- 
ment occurs very early in intra-uterine life. The condition is apparently 
familial, and in the eight cases on record, all but one are in males. Syphilis 
and tuberculosis do not seem to play an important rdle. 

There is a good bibliography. 2. 

PEARSALL, Salt Lake City. 


THe Herpes ZosTerR-VARICELLA QUESTION. JOHANN von BOxay, Jahrb, f. 
Kinderh. 105:8, 1924. 


The author’s point of view, which was presented thirty-five years ago, has 
had some support in the literature. Cases of zoster have occurred previous to 
and in the course of varicella cases in series in such a way that the one seems 
to have come from the other. A case is presented showing herpes zoster of 
the foot, with scattered varicella lesions over the rest of the body. Cutaneous 
inoculation of three children with fluid from the vesicles of a zoster case 
protected them against varicella. Though apparently only cases of zoster 
varicellosus are contagious, all cases of herpes zoster should be watched as 


possible sources of varicella epidemics. ¥ 
SUTHERLAND, Chicago. 


Sxin DIsEASES AND ExupativeE DratHesis. Part I. Paut Tacuau, Ztschr. 
f. Kinderh. 38:610, 1924. 


Exudative diathesis is studied in connection with the psoriasoid eczemas 
(Unna’s seborrheic eczema), Leiner’s desquamative erythrodermia, chronic 
circumscribed neurodermatitis, disseminated neurodermatitis, strophulus and 
Hebra’s prurigo. The German dermatologists reject the whole theory of 
diathesis since it is based entirely on clinical observation. 

Hebra’s conception of eczema has been limited in the course of time; the 
mycotic forms and pyodermias have been separated from eczema simplex; 
the psoriasoid forms have been distinguished from the ordinary eczemas in 
their elementary efflorescences both clinically and _ histologically: neuro- 
dermatitis has also been distinguished from eczema, clinically and histologically. 
Tachau rejects the nervous theory of Brocq that the primary feature of this 
disease is itching caused by the nerves, while the skin changes are secondary 
to scratching; even where the skin looks normal to the eye, microscopic changes 
may be present. Besnier holds that in Hebra’s prurigo and strophulus the 
itching is also the primary feature, followed by the formation of nodules; he 
calls these diseases prurigo diathesique. 


Sx1n DiseaSES AND Exupative Diatruesis. Part II. Eosinopuiia. Pavut 
TacHau, Ztschr. f. Kinderh, 38:627, 1924. 


The “exudative” children were divided into two groups: those with skin 
affections and those without. In children under 2 years with a normal skin, 
the average eosinophil count did not differ essentially whether the children 
were nonexudative, slightly exudative or severely exudative. In children up 
to 12 years with a normal skin, the mildly exudative group showed considerably 
higher eosinophilia than the severely exudative or the nonexudative group. In 
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children with skin diseases there was no difference in the eosinophilia in the 
nonexudative or in the mildly exudative groups, but in the severely exudative 
groups the eosinophilia was much higher. There is no connection between 
exudative diathesis and eosinophilia. 


SKIN DISEASES AND Exupative DiatHesis. Part III. Funcrionat SKIN TEsts. 
P. TacHau, Ztschr. f. Kinderh. 38:638, 1924. 


There must be a causal connection between exudative diathesis and pre- 
disposition to eczema, though not in every case, since the irritability of the 
skin of exudative children without skin disease increases with the severity of 
the exudative diathesis. Bloch and Jaeger have shown that the nondiseased 
skin of eczematous persons often reacts by eczema efflorescences to certain 
eczematous stimuli. 


XANTHOMATOSIS WITHOUT HyYPERCHOLESTERINEMIA. H. Baar, Ztschr. f. Kinderh. 
38:682, 1924. 


Xanthomatosis (yellow, brownish and reddish yellow nodules scattered over 
the scalp, trunk and extremities) was found and confirmed by microscopic study 
in a child, aged 2% years. The cholesterin content of the serum was normal. 
No conclusions could be drawn regarding a possible connection between 
sympathetic disturbance and xanthomatosis. 

PETERMAN, Rochester, Minn. 


ABSTRACTS FROM THE JOURNAL OF THE AMERICAN 
MEDICAL ASSOCIATION 


Cause OF Pempuicus Contaciosus. J. CUNNINGHAM and S. RAMAKRISHNAN, 
Indian M. Gaz. 59:559 (Nov.) 1924. 


In hundreds of cases examined bacteriologically by Cunningham and Rama- 
krishnan, Aurococcus (of Winslow and Rogers, 1905) was constantly present, 
particularly in the later stages, once the contents of the vesicle have become 
cloudy. In earlier vesicles, however, they frequently isolated a streptococcus. 
They regard this streptococcus as the primary cause and Aurococcus a secondary 
infection occurring in the more mature bullae. With a view to determining the 
exact position of this streptococcus, they examined in detail the organisms grown 
from twenty-four typical cases of the disease. In each case the streptococcus 
was found. In smears from the fluid of the blister the organism appears as a 
small gram-positive diplococcus. It has long been customary in Madras to 
treat the affection by means of a vaccine prepared from this organism which is 
known as the “pemphigus” streptococcus. The vaccine is administered in doses 
of 5, 10, 15 and 20 millions at intervals of from four to six days. It is rarely, 
however, that the full four doses are required, the condition disappearing after 
the second or third dose with the greatest regularity. 


CERVICAL PSEUDOLYMPHOMA OF NEVOCARCINOMATOUS NATURE IN AN INFANT. 
L. Cuareciier, Ann. de dermat. et syph. §:352 (June) 1924. 


In a child, aged 9 months, there was a violaceous tumor in the right side 
of the neck, as large as two fists. This was readily enucleated, and histologic 
study showed it, to be nevocarcinoma metastasized to a lymph node. It was 
then learned that a nevus of the neck had been excised two months before. 


ErioLocy oF THE EczEMAS OF INFANCY. A. BouTeLtier, Ann. de dermat. et 
syph. 5:424 (July) 1924. 


In a study of twenty cases of eczemas 6f infancy — eczema and tuberculosis ; 
eczema and syphilis — positive signs of congenital syphilis were found in four, 
its presence was probable in seven, and it was considered definitely absent 
in eight; in one case, the presence of syphilis was doubtful. In all twenty, the 
cutaneous tuberculin reaction was negative. 
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MuttTIPLE OssEOUS SPOROTRICHOSIS WITH SPINA VENTOSA, SIMULATING TUBER- 
CULOSIS. PAYENNEVILLE, Bull. Soc. franc. de dermat. et syph. 31:153, 1924. 


In a child, aged 3 years, the right foot and leg, both hands and the right 
forearm were involved, with sinus formation. The diagnosis was confirmed 
by cultures and by animal inoculation. Photographs and reproductions of 
the roentgenograms show the lesions. 


SEveERE CONGENITAL Pempuicus. A. FRUHINGSHOLZ and J. WartTRIN, Bull. Soc. 
franc. de dermat. et syph. 31:R.N.10, 1924. 


The authors report a case of epidermolysis bullosa hereditaria occurring 
in an infant. 


Surgery and Orthopedics 


Stupy or ONeE Hunprep CAses OF EMPYEMA TREATED By A CLOSED METHop. 
Horace Binney, Boston M. & S. J. 191:1206 (Dec.) 1924. 


This is a report of one hundred cases in a special pneumonia service at 
Boston City Hospital, since January, 1920. 

Over one-third were in the first decade and over one-half in the first two 
decades of life. The mortality was 13 per cent., whereas references given 
of cases treated by the open method show from 25 per cent. to 33 per cent. 
The advantage of repeated aspirations and delayed operation is shown by 
the fact that in those operated within a week or two following the develop- 
ment of the effusion, the mortality was 25 per cent. and in those operated 
during the third week or later it was 11.3 per cent. 

Attention is called to the possibility, especially in children, of the diaphragm 
being drawn up after the removal of rather large amounts of fluid by aspira- 
tion, and a subsequent puncture in the same place going through the diaphragm 
into the peritoneal cavity, as illustrated and shown by necropsy in one case. 

Surgical solution of chlorinated soda as a disinfectant and for irrigation 
was used in all cases, except when a bronchial fistula was present. 


THe “Toap ti THE Hote” Circumcision. A SurcicaL BucBear. Dovucras H. 
STEwarT, Boston M. & S. J. 191:1216 (Dec.) 1924. 


If any pediatrician is unacquainted with this condition and the embarrass- 
ment it may cause, he should read this short but interesting article. It is 
the result of circumcision in a boy with a very small penis and a large pad 


of suprapubic fat. 
GENGENBACH, Denver. 


Epictottic Cysts 1n InrFaAncy. James H. Park, South. M. J. 18:128, 1925. 


The occurrence of mucous retention cysts, while not frequent, may develop 
on the anterior or lingual surface of the epiglottis, rarely on the posterior 
surface. Trauma resulting from a difficult forceps delivery is, according to 
the author, an important factor in the development of these cysts. 

The most typical symptom is inspiratory dyspnea, but expiratory difficulty 
may also be present. Breathing during sleep is harsh and labored but can 
be altered by changing the position of the child. There may be gagging or 
retching at times, or choking, interfering with nursing. This condition, there- 
fore, becomes of importance in a differential diagnosis. 

A direct view of these cysts may be gained through the directoscope, no 
anesthesia being necessary. Excision of the cyst wall, evacuation of the 
contents, and cauterization of the cavity with 10 per cent. silver nitrate 


generally give complete relief of all symptoms. ; . 
ScuLutz, Minneapolis. 
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PoSTOPERATIVE ACIDOSIS IN CHILDREN. Pup C. Jeans and KennetH H. 
TALLERMAN, Brit. J. Child. Dis. 21:268, 1924. 


Blood and urine were followed before and subsequent to operation. 

The lowering of the alkali reserve was found to be due in but small measure 
to acetone bodies or to lactic acid accumulation. Phosphate retention is 
obviously not the cause of any acidosis that may exist. In fact, phosphate 
excretion constitutes a compensatory mechanism, the phosphates of the blood 
falling with a lowered alkali reserve, and the phosphate excretion being 
increased coincidentally. 

The organic acids excreted increased, and in those instances showing a 
more marked lowering of the blood carbon dioxid, were in excess of both 
acetone bodies and lactic acid. The authors therefore presume that some 
as yet unidentified factor is largely responsible for the lowered alkali reserve, 
which is observed in this type of case. 

The fall of carbon dioxid appeared proportional to the drop in blood 
pressure. It was observed also that qualitative tests for acetone bodies in 
the urine gave but a poor indication of the degree of acidosis present, if 


compared to the variation in alkali reserve. 
° LANGMANN, New York. 


APPLICABILITY OF UroLoGic MetrHops or DIAGNOSIS AND TREATMENT TO INFANTS 
AND CHILDREN. Frank S. Pracu, Canad. M. A. J. 15:8 (Jan.) 1925. 


The paper presented by the author is a review of a number of urological 
cases in children, ranging in age from 4 months to 9 years. They are presented 
in detail to show the importance of cystoscopy, ureteral catheterizations, 
cystograms with collargol injections and roentgen-ray examinations in studying 
renal conditions in children. 

The cases reported are: (1) vesical calculus with left sided pyonephrosis; 
(2) vesical calculus with inflammatory reaction in left kidney; (3) traumatism 
of right kidney with hematuria; (4) hydronephrosis and hydro-ureter due to 
meatal obstruction; (5) congenital stricture of urethra with pyuria; (6) multiple 
congenital stricture of urethra with retention of urine; (7) partial double 
ureter left side, urethral obstruction, dilated bladder, pyelitis. 

In reviewing the cases, the author notes that two factors predominate: 
obstruction and infection. Patients should be thoroughly examined by urological 
methods and obstruction relieved before infection has effected permanent 
damage. 

Treatment without exact urological examination is empirical, and the results 


are uncertain. 
Moore, Omaha. 


PATHOGENESIS AND THERAPY OF THE CONGENITAL LUXATION OF THE KNEEJOINT. 
J. Koprrs, Magyar Orvosi Arch. 21:60, 1924. 


This is a report of eleven cases, in which several other congenital mal- 
formations were present including luxations of the hip joint. The antenatal 
and hereditary nature of the deformity may be taken for granted. Several 
forms of treatment are discussed and early operation recommended. 


ZeNTAY, St. Louis. 
Miscellaneous 
ACETONURIA IN POISONING WITH Lye. Gy. GaizLer, Orvosi hetil. 68:801, 1924. 


In cases of poisoning with caustic lye, acetone can be found in the urine. 
The cause of this may be the necrosis and protein destruction produced 
by the lye. ‘ 

ZENTAY, St. Louis. 





Society Transactions 


CHICAGO PEDIATRIC SOCIETY 
Regular Meeting, Dec. 16, 1924 
Henry W. Cueney, M.D., President 


A Stupy or RHEumMaATic Noputes (INAUGURAL THESIS). Presented by Dr. 
James H. WALLACE. 


A series of 124 cases was studied, in a two year period from Aug. 1, 1921, to 
Aug. 1, 1923. There were twenty patients with acute rheumatic fever, ten 
of whom either had endocarditis on admission or developed it in the hospital. 
One patient had chorea; fifty-seven were admitted with a diagnosis of endo- 
carditis; eleven were admitted as pericarditis patients and only one of these 
showed no signs of endocarditis. Thirty-six patients with chorea were 
admitted, and eleven of these had definite evidence of endocarditis. Of the 
complete series, fifteen patients, or 12 per cent., showed rheumatic nodules 
at some time during their stay in the hospital. Nine cases occurred in 
children, aged from 9 to 12 years, eight in girls and seven in boys. Only one 
of these children gave no history of rheumatism, and all showed signs of 
endocarditis. In ten patients there was positive evidence of pericarditis; 
in three it was probable and in two no evidence of pericarditis could be found. 
The number of nodules present at one time varied from one to fifty; thirteen 
showed nodules on the elbows, ten on the knees, five on the spine, four on 
the scapula, four over the knuckles, four over the occiput, four about the 
ankles, three on the wrists, three on the fingers, one over the iliac crest, 
one over the sacrum, the sacro-iliac joint, and the upper third of the ulna 
respectively. Two of the fifteen patients died in the hospital, four died at 
home, six are known to be living and three could not be located. In the 
twelve accounted for, the mortality was 50 per cent. The evidence indicates 
that rheumatic nodules occur frequently in Chicago, that they are nearly 
always associated with endocarditis and frequently with pericarditis, and 
that they may be considered as a grave prognostic omen. 


DISCUSSION 


Dr. JosepH BRENNEMANN: I was first attracted to this subject some 
fifteen years ago, when I saw a little girl who had at least 150 large nodules 
scattered all over the body. I looked the matter up and found that the 
condition was frequently reported in England, and this little girl was of 
English origin. I think there is never a time that we do not have at the 
Children’s Hospital from one to three children with rheumatic nodules. It 
seems strange that even recent textbooks state that the authors have only 
seen a few well-marked cases. 

These nodules offer definite clinical evidence that rheumatism is apart from 
the other streptococcus infections. I think I have never seen a chorea patient 
with rheumatic nodules. Dr. Wallace states that one of his patients with 
chorea had such nodules. This is very interesting, as it bears on the relationship 
of chorea to rheumatism. 

Dr. Harrocp A. BACHMANN: These nodules are usually considered as 
of serious diagnostic import. Seeing the cardiac children as I do at the 
Children’s Memorial Hospital, however, I am beginning to feel that one 
should modify this view. These lesions are important as diagnostic aids, 
and also in prognosis, but the more of them I see the more I appreciate that 
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they do not always mean a fatal termination, at least not within a period of 
a year and a half or two years. I remember one boy who came in with 
mild arthritis, and we questioned whether it was of rheumatic origin. There 
was no heart lesion but he had three distinct rheumatic nodules. They came 
out gradually and disappeared gradually. I am sure he at no time showed any 
evidence of endocarditis. 

Dr. JosepH BRENNEMANN: I would like to confirm what has just been 
said. I was once responsible for the statement that a nodule of this type 
always meant active, severe rheumatism with endocarditis. I think that is 
usually the case but by no means always so. Rheumatic nodules can occur 
in rheumatism and at any stage. They occur a little more persistently in 
the sort of slumbering infections with pericardial involvement, but they do 
not necessarily have a serious prognostic significance. I remember a boy I 
saw ten or twelve years ago who had a stiff neck and was quite ill. I thought 
of meningitis and then found a large group of rheumatic nodules. He recovered, 
later developed a pericardial attack and a new group of rheumatic nodules 
ensued but he recovered from that attack and has been well since. 

Dr. Ciirrorp G. GruLee: I was under the impression that these nodules 
were more frequently found than in 12 per cent. of the cases. I have never 
seen a patient with rheumatic nodules that had not an associated endocarditis. 

Dr. G. L. KaAurmMan: I should like to know what the blood culture findings 
were in these cases. 

Dr. H. E. Intsa: I was much interested in the statement quoted from the 
paper of Poynton and Payne, with regard to the pathology of the lesions, and 
that these authors thought they had found the diplococcus rheumaticus. I started 
a series some six or seven years ago, intending to check up the bacteriologic 
content of these nodules. The first three that we ran, using an aspirating 
syringe of the ordinary hypodermic type, were positive on culture, all showing 
streptococci which tended to arrange themselves in pairs. Culture on material 
expressed from the tonsils was the same in two of the three patients. The next 
three were not positive, so far as the bacteriologic content in the serum cultured 
from the nodule was concerned. On the first three positive cases the lesions 
were recent; the other three were older, probably healing lesions. 

Dr. WALLAcE (closing): Dr. Brennemann mentioned the fact that in our 
series of chorea patients there were no nodules. One patient had chorea, and as I 
recall the literature I reviewed, my impression is that others have been reported. 
Dr. Brennemann mentioned also a case of torticollis, or a patient with a very 
stiff neck. I recall a case of that type which was reported, but no signs of heart 
disease were present. 

As to Dr. Grulee’s remark concerning the percentage, I think he is right. 
Many of the nodules are missed because we are not looking for them, and 
I believe we will find them if we look hard enough. 

The only literature I found reporting any results of cultures was a paper of 
Poynton and Payne. The statement of Dr. Irish, that he was able to isolate 
a streptococcus from the lesions is interesting. 

I agree with Dr. Bachmann and Dr. Brennemann that an individual case 
with nodules does not necessarily mean a serious prognosis. 


Prorein SENSITIVITY IN INFANTILE EczeMA (INAUGURAL THESIS). Presented 
by Dr. FranKuIn J. Corper. 


Published in full, Am. J. Dis. Child, 29:255 (March) 1925. 


DISCUSSION 


Dr. Cuirrorn G. Grutee: I hope that this paper will lay the ghost of 
protein sensitization in eczema. I was afraid we were to be favored tonight 
with a paper which would show us what wonderful results could be obtained 
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by taking certain proteins out of the food, and am very pleased to find that 
such is not the case. I feel that these results will certainly stand. My 
results have been much the same as those of Dr. Corper, and the sooner we 
learn that the thing to do in eczema is to reduce external irritation, the sooner 
we will reach a solution of the problem in infantile eczema. 

Dr. JosepH BRENNEMANN: I agree with Dr. Grulee fully and think this 
a timely paper, which will be a healthy antidote to a lot of work which has 
appeared recently. If eczema is an allergic reaction, why does it, in the vast 
majority of cases, attack the face only, and why does it act so differently 
from other well-known reactions due to allergy? If the skin test is a sensitive 
test and so many cases of eczema occur in the breast-fed baby, why do so 
many infants give a negative test to the mother’s milk which contains the 
offensive protein? If one assumes that the amount of protein in the mother’s 
milk is not enough to cause it, why not put the mother on a large amount 
of the protein to which the child gives a positive reaction, and see if the 
child will then give a positive reaction to the mother’s milk. 

I wish Dr. Corper would tell us whether he has tested a number of babies 
that did not have eczema, in exactly the same way, under the same circum- 
stances, and if so, how many gave the same sort of reactions in the absence 
of eczema. Some of the work we have had along this line has been peculiarly 
unconvincing, particularly the work of Shannon, who reported observations on 
only eight patients, in two of which the results were not such as he expected. 
At present, almost everybody uses coal tar preparations, and the fact that so 
many preparations are used and that some seem to work better than others, 
leads us to think that the external medical treatment is the important cause 
of the improvement. 

I do not believe that eczema is an allergic reaction, but believe it fits in 
with the “exudative diathesis” of Czerny, in which there is a hypersensitive 
skin and a hypersensitive mucous membrane, and that these children under 
particular circumstances will develop eczema. I think Dr. Abt is responsible 
for the statement that we can cure or improve any patients with eczema by 
keeping the hands and the air away. 

Dr. Jesse R. Gersttey: I agree with everything the previous speakers have 
said. One point that possibly has not been emphasized sufficiently is that 
numbers of eczema patients will recover if one improves their nutrition, 
particularly the under-nourished subjects. 

Dr. JoseEPpH BRENNEMANN: One cause that acts as an internal irritant is 
over-feeding. I still think that the over-feeding of children has much to do 
with it, and the child who gains 12 or 14 ounces a week will have more 
eczema than the one who gains 2 or 3 ounces. An excess of milk is peculiarly 
bad, but too much sugar can also have a bad effect. 

Dr. Corper (closing): It took a little courage to present these statistics, 
because to date no investigator has appeared in the literature with an argu- 
ment against the protein sensitization theory of eczema. Only Stewart of 
Boston has published a paper in which he expresses doubt. I am glad to 
have the support of Dr. Grulee, Dr. Brennemann and the others, for I thought 
I stood alone. ' 

So far as the reaction to mother’s milk is concerned, other authors have 
noted that breast-fed infants do not give a reaction to the mother’s milk, 
although they do react to some things in the mother’s diet. It is possible that 
these infants have a high threshold of tolerance, and if these babies are 
weaned and the mother’s milk is used after twelve to fourteen days as a test, 
they might prove positive to the breast milk. I had under my care the babies 
of two sisters, both breast-fed, one of which had eczema. I had the mothers 
change babies but the child had the eczema just the samé. 

The removal of external irritants is the most important part of the treat- 
ment. In the patients that are benefited at all, improvement rather than cure 
is obtained. I can recall few infants who have been cured of eczema unless 
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it spontaneously disappeared. I agree with Dr. Brennemann that over-feeding 
does provoke eczema, particularly over-feeding with milk. On the other hand, 
as Dr. Gerstley says, some of the infants improve when given a rational diet, 
but when one stops to consider that breast milk is the most rational of foods, 
this reasoning is rather illogical. 





THE NEW ENGLAND PEDIATRIC SOCIETY 
Boston, Mass., Jan. 9, 1925 
RicHarp M, Smiru, M.D., Presiding 


CRANIAL Rickets. Presented by Dr. Henry E. Utter. 


Dr. Utter reported the cranial changes of 192 cases of cranial rickets in 
white children, seen mostly in private practice, who lived in excellent or 
moderately comfortable home circumstances. He found that craniotabes was 
by far the most common head sign encountered, being present in 155 of the 
192 cases. It was most frequently found during the third, fourth and fifth 
months of life and during the month of March. It was also found in the 
months of January, November, April and February. He was unable to find 
craniotabes in the new-born. Twenty-eight children with craniotabes and 
twenty-four without craniotabes in this series showed lateral or posterolateral 
flattening of the skull. He described a sign which he called cranial resonance, 
that is, percussion over the parietal bones, and found that the degree of 
resonance varied in intensity. There was a resonance note at birth which 
was replaced in later infancy by one of flatness. The note attained a higher 
pitch when rickets was present, and he thought that the pitch diminished after 
the specific treatment of rickets had been carried on for a few days. 


DISCUSSION 

Dr. TaLtsot: I was much interested in Dr. Utter’s painstaking study of this 
subject. What impressed me was the fact that Dr. Utter, like the rest of 
us when we begin to study any problem, had to go back to determine what 
the normal was. I wish Dr. Utter had given us the measurements of older 
normal children in addition to the measurements of the new-born. I think 
if this were done it would be very helpful. 

Dr. Sisson: This paper is of interest to me as it is a study of cranial 
rickets as seen in private practice. It is a condition, I think, that has never 
been recorded in the literature and is, therefore, a distinct contribution. For 
some time we have all noted the appearance of craniotabes in cases in private 
practice. At one time when I discussed the question with Dr. Morse, stating 
that it seemed to me a common occurrence to find rickets in children in 
private practice, Dr. Morse said it was because I did not take care of my 
children properly. He meant, of course, that there was something peculiar 
about the children I took care of. 

Two years ago when Dr. Bloch from Copenhagen was here, I showed 
him a few premature infants at the hospital who had rickets. He laughed at 
me and intimated that they did not show rickets. His contention was that 
the presence of craniotabes in premature babies did not mean rickets. I have 
never been certain myself whether or not one is dealing with rickets or whether 
it was something else, such as osteoporosis. 

I have recently seen a baby, aged 20 days, at the Infants’ Hospital, who 
showed marked softening of the cranial bones, typical of craniotabes, which 
I think must be explained on the basis of a defect in the ossification of the 
cranial bones. I feel quite sure that the presence of softening of the cranial 
hones in young children does not always indicate rickets. This has been 
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established by other men. We must recognize in addition to the presence 
of craniotabes, the fact that very frequently, especially in premature infants, 
there may be congenital defects of the centers of ossification. It is difficult 
many times to distinguish this from real craniotabes. 

Dr. Joun Loverr Morse: I do not feel competent to discuss Dr. Utter’s 
paper, because it is very evident that Dr. Utter and I do not mean the same 
thing by the term craniotabes. I have always considered that craniotabes 
was a rather late symptom of rickets and that craniotabes of a degree great 
enough to be recognized was not common. I am willing to admit that perhaps 
I am wrong in this matter. I] have always supposed that softening of the 
bones in young babies was due to some condition other than rickets. 

Dr. H. Utter (closing): As regards rickets in premature infants, my 
feeling is that craniotabes is a manifestation of rickets for two reasons. A 
premature baby with craniotabes or with other signs of rickets will develop 
tetany much more rapidly at an early age than a normal baby. To date | 
have seen one premature baby who showed craniotabes at 2 weeks of age. 

With regard to osteoporosis, that is something we do not understand yet. 

The sign I speak of in regard to the percussion note of the skull, I think 
is of some value. I wondered if this note meant anything. The cases I have 
reported cover a period of ten or eleven years. This sign disappeared in 
three or four days, after giving large doses of cod liver oil and phosphorus 
and 10 grains of calcium chlorid. 

With regard to Dr. Smith’s question as to syphilis, none of the children 
mentioned had syphilis. 


Some CLINICAL ASPECTS OF THE Stupy or Firry CASES oF TETANY. Presented 
by Dr. Ropert M. Lorp. 


In the fifty cases studied by him, he found that the greatest incidence of 
the disease was in the early spring. The clinical symptoms accompanying it 
were present in the following order: 

Chvostek and Weiss phenomenon, laryngospasm, convulsions and carpopedal 
spasm. He did not prove the Weiss sign or the Erb phenomena by the 
cathodal opening contracture for fear that it might cause a convulsion. He 
confirmed the results of other investigators in that the cathodal closure con- 
traction, anodal opening contraction, and the anodal closure contraction were 
all very low being elicited with less than 5 milliamperes of current. He 
thought that tetany was overlooked in many instances because of the diversity 
of signs and symptoms, and because of the fact that pediatricians do not 
make a practical use of the galvanic current more extensively in private 
practice. He believes that the best treatment is cod liver oil and phosphorus, 
with calcium chlorid given frequently in large doses. He belives that he has 
confirmed the close clinical association of rickets and tetany. 





ST. LOUIS PEDIATRIC SOCIETY 
Jan. 16, 1925 
Georce M. Tuttie, M.D., President 


VaccINATION IN St. Lovurs. Presented by Dr. J. Atkinson Smita (by 
invitation). 


In the last five years, health department physicians have made 1,216 visits 
to the public schools and have vaccinated 60,836 children. Many other children 
have been vaccinated by their private physicians. Little protest has been 
raised by the parents. Vaccination in the parochial schools is optional. In 
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the last five years, 401 visits have been made to these schools, and 11,466 
vaccinations made. During the same period over 10,000 vaccinations of 
employees in 192 factories have been made. Vaccination of all employees and 
inmates of city institutions is required. 

About a year and a half ago, because of the existence of smallpox in the 
Southern states, an effort was made to vaccinate the large number of negro 
migrants, 70 per cent. of whom were unvaccinated. At the Union Station, 
10,187 inspections were made, and 5,966 persons vaccinated. A number of 
migrants dodged vaccination by entering the city in different ways. 

The desire of Jewish parents to have their children vaccinated is noteworthy. 

The cost of a vaccination point is 4% cents, of a case of smallpox, $125.00. 


DISCUSSION 


Dr. Paut ZentTAy described methods in use in Central Europe for the 
vaccination of the population, emphasizing the lack of the noisy opposition 
so often encountered in this country. 


THe Epmemiococy or Upper Respiratory INFections. Presented by Dr. 
SaMuEL B. Grant (by invitation). 


A number of interesting observations have been made by J. G. Townsend, 
of the U. S. Public Health Service, concerning the epidemiology of upper 
respiratory infections. The principal observation was that among 14,000 
persons scattered throughout the United States, there was a synchronous increase 
in the incidence of upper respiratory infections in the latter part of November, 
1923, and again in the early part of January, 1924. This was apparently due 
to a practically simultaneous increase in the number of “common colds” in 
each community. A detailed analysis of fortnightly reports from 685 persons 
in Boston, covering a period of five and a half months, revealed that 90 per 
cent. had one or more colds during that time, and that the average was 1.9 
colds per person. 

Jordan, Norton and Sharp obtained data from 1,600 students at colleges 
located in Chicago, Pasadena and Galveston. The data covered a period of 
seven months. Among those who “caught colds” during this period, 64 per cent. 
believed that their “colds” were caused by exposure to cold, draughts, sudden 
chills, wet shoes, clothes or hair, or other strains on the heat regulating 
mechanism. Twenty-two per cent. believed that their colds were caused by 
contagion, such as nearness to other people, crowded rooms or cars, and so 
forth. The remainder thought that fatigue, constipation, nasal or tonsil 
trouble, and so forth, were responsible for their colds. 

Investigators have found similar flora in the throats of healthy persons and 
in those with “colds.” Some believe that the common migro-organisms found 
in the throat may cause colds by being allowed to set up an inflammation 
when the local resistance of the mucous membrane has been reduced for 
some reason or other. Others believe that these common micro-organisms do 
not cause colds, but may produce complications of colds. Kruse and Foster 
have attributed certain types of colds to a filterable virus, and their carefully 
done work is quite convincing, but has not been finally proved thus far. 

Mudd and Grant have shown that chilling of the body surface results in 
a vasoconstviction in the mucous membrane of the tonsil, pharynx and nose. 
It may be that this vasoconstriction, by decreasing the blood supply, may 
so lower the resistance of the mucous membrane that common micro-organisms 
present find a favorable opportunity for reproduction and invasion of the 
mucous membrane and thus start at least one type of common cold. 


THe EFrricacy OF QUARANTINE, REPORTING AND FuMIGATION. Presented by Dkr. 
J. Arxrnson Situ (by invitation). 


The regulations of the city health department, with regard to these means 
of control of infectious diseases, were discussed in detail, together with the 
methods employed. 
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JOINT MEETING OF THE CHICAGO SOCIETY OF INTERNAL 
MEDICINE AND THE CHICAGO PEDIATRIC SOCIETY 


Jan. 23, 1925 
Henry W. CuHeney, M.D., in the Chair 


Tue APPLICATION OF RECENT STUDIES ON THE NATURE OF NEPHRITIS. Pre- 
sented by Dr. McKim Marriott. 


Marriott limited his discussion to two types: nephrosis or parenchymatous 
nephritis and glomerular or hemorrhagic nephritis. He discussed the clinical 
manifestations, recent experimental work and its meaning, and tried to show 
the processes going on in the body which cause the symptoms. From this he 
drew conclusions as to the proper therapy. 

He pointed out that, whereas the usual conception is that the symptoms are 
due to renal insufficiency, the newer point of view is that, in these types at 
least, renal involvement is only part of a general disease and that both forms 
are due to toxins, each elaborated by a more or less specific organism. In 
nephrosis, the toxin acts by disturbing the normal physicochemical equilibrium 
between the body tissues and fluids; in glomerular nephritis, the toxin acts 
as a capillary poison. 

Since frequently the beginning of these diseases occurs in childhood, it 
is here that they may best be studied. 

Nephrosis—The onset of this disease is insidious, with edema as the out- 
standing symptom. The urine contains large amounts of albumin, many casts 
and leukocytes, but rarely any red cells. In the blood, the serum proteins 
are reduced, there is usually a lipemia, the nonprotein nitrogen is normal, the 
chlorids are reduced, and there is slight anemia. Blood pressure is low, and 
renal function as regards excretion of solids and phenolsulphonephthalein is 
normal. Uremia does not occur, and death is usually due to intercurrent 
infections. At necropsy, there is a “large white kidney,” with degeneration 
of the tubules more or less marked. 

Marriott has found that, in an overwhelming majority of cases, a staphylo- 
coccal infection of the nasal accessory sinuses seems to be the etiologic factor. 
Occasionally staphylococcal infections elsewhere may cause the disease. He 
considers that the action of the bacteria on tissue cells produces a toxin which 
is absorbed into the body. This toxin cannot cause the symptoms by its action 
on the kidneys alone, because even bilateral nephrectomy does not produce 
edema unless poisons such as uranium also are administered; because degen- 
eration of the tubules caused by poisons does not produce the symptoms, and 
because ordinary tests of renal function do not show impairment in nephrosis. 
On the other hand, .mple evidence is shown that the tissues behave abnormally, 
in that they absorb abnormal amounts of chlorid from the blood, because the 
saline solutions subcutaneously injected are not taken up by the blood: as 
rapidly as normally, and because intradermally injected salt solution is 
more rapidly absorbed. Furthermore, edema cannot be due to renal impair- 
ment because it has been noted before any abnormality of the urine could 
be found. Likewise he considers the theory that edema is caused by changes 
in the colloidal osmotic pressure due to loss of serum protein untenable, because 
edema occurs before there is any such loss of protein. 

S. W. Clausen, a former associate, found that during these attacks of edema, 
the surface tension of the blood serum was lowered, and that with remissions, 
or with the clearing up of foci of infection, it returned to normal. He also 
isolated from the blood of these patients in fairly pure form, a substance which 
had the power to reduce the surface tension of fluids and to alter the per- 
meability of membranes and colloid filters for fluids. This substance is not 
found in normal serum or urine. He feels that this substance, by its action 
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on membranes, on tissues, or on both, accounts for the edema and the 
albuminuria in these cases. 

Treatment should be centered on clearing up the sinus infections usually 
present. Of secondary importance are high protein, high caloric diets, diuretics 
and various other methods of decreasing edema. 

Glomerular Nephritis—In this type the onset is sudden, with moderate or 
no edema and a decided tendency toward uremic symptoms. The urine is 
scanty at first, and contains small amounts of albumin. Many red cells and some 
casts are seen. In the blood, the nonprotein nitrogen and chlorids are increased 
and the surface tension is normal. Blood pressure is elevated, phenolsulphone- 
phthalein excretion is low, and there is an inability of the kidneys to con- 
centrate in the Mosenthal test. Death is due either to cardiac failure or to 
uremia. At necropsy, the glomeruli are congested in the recent cases, in the 
ones of longer duration the tubules serving the damaged glomeruli are degen- 
erated, and in the chronic cases is added fibrous tissue proliferation. 

Marriott considers that a streptococcal infection, usually of the tonsils, middle 
ear or mastoid, is the cause of the general intoxication which leads to glomerular 
nephritis. He does not include in this discussion types of nephritis in which 
there are bacterial embolic foci in the kidneys. He feels that the changes in 
the glomeruli are renal manifestations of a general capillary injury, and quotes 
Muller’s work on the changes in the capillaries of the skin at the base of the 
nail in substantiation of this. 

He suggests that in other diseases, such as gastro-intestinal disturbances 
associated with streptococcal infections, capillary changes in organs other than 
the kidneys may cause symptoms. 

Hypertension he believes due to general capillary constriction. 

Edema in this type he considers due to increase in capillary permeability, 
rather than to retention of chlorids or increased colloidal imbibition. 

Acidosis he thinks due to retention of acid phosphates. 

Uremia is not due to renal insufficiency, but to a toxin, possibly the same 
one which causes the capillary damage. 

Treatment should first aim to eliminate the iniection. A diet low in protein 
and chlorids, but of sufficiently high caloric value, with plenty of water should 
be given. Diuretics or alkalis he considers contraindicated, but he advises 
calcium lactate by mouth as it leads to excretion of phosphates by the bowel, 
and therefore decreases the acidosis. Intravenous hypertonic glucose solution 
has been valuable in the more severe cases. In uremia he advises bleeding 
followed by transfusion. 

The author included a chart showing in parallel columns a comparison 
of the symptoms and findings in the two diseases, and in closing discussed 
the probability that combined or superimposed forms may exist. 
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Book Review 


Two HunbRED AND Sixty CONSULTATIONS IN DISEASES OF CHILDREN. By J. 
Comsy, Chief of Staff, Hospital for Sick Children, Paris. Masson & Co., 
Paris, 1925. Price, 14 francs. 


In this, the eighth edition of his popular work, Comby has added fifty “con- 
sultations” to the earlier volumes, and has recognized the spread of French 
medicine following the great war by including chapters on such exotic diseases 
as ankylostomiasis, kala-azar and beriberi. 

From abscess to yaws he has outlined his methods of treatment step by 
step, under numbered captions, now inserting copies of his favorite prescrip- 
tions and again describing with meticulous care the dietetic regimen for the 
disease under discussion. Unfortunately for American readers, many of the 
drugs recommended are entirely unfamiliar, and one is forced to the conclusion 
that the international rapprochement in medicine could be effected more 
promptly through a common Pharmacopeia. 

In spite of the knowledge gained in recent studies of influenza, Comby still 
uses quinin as an antipyretic, and quotes experiences from the epidemic of 
1889-1890 rather than from that of 1918-1919, which is not mentioned. 

On the whole, however, the author shares the same judicious conception 
of the management of the sick infant that has characterized our own literature 
for the last two decades. For the student, practitioner or consultant, these 
terse, almost personal interviews with one of the busiest pediatricians of our 
day cannot fail to be of more than passing interest and profit. 
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